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PREFACE. 


Soon  after  Porto  Rico  came  into  the  ix>.S5>e8sion  of  the  United  States  the  Com- 
niiasion  of  Fish  and  Fisheries  made  arrangements  for  an  investigation  of  the  waters 
in  and  about  the  island  with  reference  to  their  fauna  and  their  fishery  resources;  and 
in  December,  1898,  the  steamer  Ftsk  ILtwtr^  with  a  corps  of  specialists,  w^as  sent  to 
the  island  for  this  purpose,  remaining  there  until  the  latter  part  of  February,  1899. 
Ijarge  collections  of  water  animals  were  made,  the  knowledge  of  the  fauna  of  the 
island  and  the  West  Indies  in  general  was  greatly  extended,  and  the  economic  fisheries 
were  carefully  considered. 

On  the  return  of  the  expedition  the  collections  were  distributed  among  specialists 
for  study  and  report,  with  a  view  to  the  publication  of  a  comprehensive  work  on  the 
animals  of  the  fresh  and  salt  waters  of  the  region.  The  meagerness  of  information 
on  this  subject  and  the  demand  for  authentic  data  which  would  follow  the  influx  of 
new  |)eople  and  the  development  of  the  fishing  industry  appeared  to  warrant  the 
issuance  of  a  bulletin  which  would  cont^iin  descriptions  of  the  animals  and  illustrations 
of  man}'  of  the  most  important  ones. 

The  specimens  representing  the  following  groups  were  assigned  to  the  persons 
named,  whase  reports  are  contained  in  the  two  volumes  composing  the  present 
bulletin: 

Fisha^:  Pn)f.  B.  W.  Everniann  and  Mr.  M.  C.  Marsh,  U.  S.  Fish  C<>miniM«ion. 

Mothutka:  Dr.  W.  II.  Dall  and  Mr.  Charles  T.  iSiini>sr)n,  V..  S.  National  Museum. 

BrarhffuninM  atul  }fan^ur(i7})i:  Miss  M.  J.  Rathbun,  V.  S.  National  Museum. 

Anomuram:  Dr.  James  K.  Benedict,  V.  S.  National  Museum. 

tStotnato]MHU:  Dr.  K<>l>ert  P.  Bijurelow,  Massachusetts  Institute  of  Technology. 

Imj)*H.h:  Dr.  H.  F.  Moore,  U.  S.  Fish  Commission. 

('irrip*'(h:  Mr.  Maurice  A.  Bigt»low,  Teachers'  Collect*,  Columbia  University. 

Pohjchtinuii  Anru'liih:  Prof.  A.  L.  Trt»a<lwell,  Vassar  College. 

IjeerhcK-  Dr.  J.  P.  Moore,  ITniversitv  of  Pennsylvania. 

XnnfitcttHx:  Dr.  Weslev  K.  Coe,  Yale  University. 

llchiutHienm*:  Prof.  nul)ert  L.  Clark,  Olivet  College*. 

AlnjonarUim:  Pn>f.  Charles  W.  Hargitt,  Syracuse  University. 

Stinnj  (hnih:  Mr.  T.  W.  Vaughan.  U.  R.  Geological  Survey. 

Act'nram<:  Dr.  J.  E.  Duenlen,  Institute  of  Jamai(*a. 

SjHmtjeic  Prof.  H.  V.  Wils<m,  University  of  North  C^amlina. 

Font  in  iiii  fern:  Dr.  James  M.  Flint,  U.  S.  Navy. 

In  addition  to  the  foregoing  articl(\s,  a  general  rejx)rt  on  the  investigations  is 
given  })v  IVof.  B.  W.  Evermanii,  who  was  in  i-harge  of  the  expedition,  and  a  chapter 
on  "The  fisheries  and  fish  tmde  of  Porto  Rico"'  is  contrilmted  by  Mr.  W.  A. 
Wilcox. 
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X  PREFACE. 

By  joint  resolution,  approved  May  14,  1900,  Congress  ordered  the  printing  of  a 
special  edition  of  7,600  copies  of  the  general  report  of  the  expedition  and  of  the 
parts  relating  to  the  fishes  and  fisheries.  In  compliance  therewith  the  matter  covered 
by  pages  1  to  350  and  plates  1  to  52  of  the  first  part  of  this  bulletin  was  issued  as  a 
Congressional  document. 

A  summary  of  the  scientific  results  of  the  Porto  Rican  expedition  has  been  pre- 
pared by  Professor  Evermann,  and  appears  immediately  after  this  preface. 

George  M.  Bowers, 

Comtnis^ioner. 


SUMMARY  OF  THE  SCIENTIFIC  RESULTS  OF  THE  FISH  COMMISSION 

EXPEDITION  TO  PORTO  RICO. 


By  barton  warren  EVERMANN,  Ph.  D., 
Naturalist  in  charge  of  the  expedition. 


The  expedition  of  the  United  States  Fish  Commission  steamer  Fish  Hawk  to  Porto 
Rico  in  the  winter  of  1898-99  had  for  its  primary  object  a  general  study  of  the 
aquatic  resources  of  that  island.  The  fishes  and  fisheries  naturally  received  most 
attention,  but  every  opportunity  was  embraced  to  make  extensive  collections  in  all 
other  groups  of  aquatic  animals.     A  consideitible  collection  of  alga»  was  also  made. 

As  stated  in  the  preface  to  this  Bulletin,  these  collections  were  assigned,  for  study 
and  report,  to  specialists  in  the  various  groups.  Seventeen  reports  have  been  received 
from  those  who  kindly  undertook  the  critical  study  of  the  collections  assigned  them. 
These  reports  were  each  first  published  as  separate  pamphlets,  and  all  are  now 
brought  together  in  the  two  volumes  constituting  the  Bulletin  of  the  Fish  Commis- 
sion for  1900. 

Owing  to  conditions  lying  without  the  control  of  the  Commission,  no  reports  have 
been  received  from  the  specialists  to  whom  the  few  remaining  groups  wei'e  assigned. 

The  Flxh  Hawk  arrived  in  the  harbor  of  San  Juan,  Porto  Rico,  on  the  morning 
of  January  2, 1899,  and  the  investigations  were  begun  by  the  naturalists  on  the  after- 
noon of  that  day.  From  San  Juan  the  vessel  cruised  entirely  around  the  island, 
making  stops  of  one  to  several  days  each  at  Aguadilla,  Mayaguez,  Puerto  Real  de  Cabo 
Rojo,  Ponce,  Arroyo,  Hucares,  Fajardo,  Isabel  Segunda  on  Vieques  Island,  and  at 
Ensenadii  Honda,  Culebra  Island.  Two  tri|)s  were  made  to  St.  Thomas  for  coal. 
With  these  places  as  centei's  of  operation,  work  was  done  by  the  vessel  and  by  shore 
parties  at  various  places  in  the  vicinit}'  of  each.  Expeditions  were  made  by  shore 
parties  to  Arecilx),  Bayamon,  Caguas,  Yauco,  Aibonito,  and  El  Yunque. 

Returning  to  San  Juan  February  21,  the  investigations  were  brought  to  a  close, 
and  at  noon  of  the  next  day  the  FM  Haick  sailed  for  Key  West. 

The  number  of  days  spent  about  the  island  was  therefore  fifty-two,  but  the 
a(*tual  numl)er  of  days  during  which  investigsitions  could  l)e  carried  on  was  only  about 
thirty -eight.  When  the  brief  time  devoted  to  the  investigations  is  considered,  the 
results  are  highW  satisfactory,  as  is  shown  by  the  sunmiary  here  given. 

The  results  have  been  published  in  20  different  articles  or  special  reports,  cover- 
ing a  total  of  nearly  1,0<.H)  jwges,  with  51  colored  plates,  75  other  plates,  195  text 
figures,  and  3  maps. 
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SUMMARY. 


An  examination  of  the  several  reports  shows  that  the  collections  made  h}^  the 
expedition  contain  a  total  of  1,582  species  of  animals,  among  which  are  9  new  genera 
and  194  new  species.  The  number  of  species  obtained  in  each  group,  and  the  number 
of  new  genera  and  species  in  each,  are  shown  in  the  following  tabular  statement: 
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The  following  is  a  complete  list  of  the  papers  re^^ulting  from  the  FfWt  TTawTc 
expedition,  together  with  a  list  of  all  the  new  gcneni  and  species  des(*ril>ed  in  each. 
Following  cfich  title  is  given  the  actual  date  of  publication  of  each  paper  in  which 
new  species  are  descril>ed,  and  following  each  new  name  is  given  the  page  upon 
which  it  occurs  in  the  original  paper: 
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EvBRMANN,  H.\RTON  \V.\KKKN,  and  M.\RHn,  MiLL.\Hi)  Calkr. — DeHcriptioiis  of  new  geneni  an<l  sjxjciefl 
of  Fislies  from  Porto  Rioo.  <Keport  V,  S.  Fish  Com.  for  1S9«,  pp.  .'{51  to  :{<)2.  Date  of  pub- 
lication, DecemlHT  19,  ISIH). 
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Fish  Commission  stc»mer  i'Wt  IJmvk  in  lS9i).  <Bull.  T.  S.  Fish  Oun.  for  IIKX),  part  1, 
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INTRODUCTION. 

Soon  after  Porto  Rico  iKX-aiiie  a  part  of  tho  United  States  the  Connnissioner  of 
Fish  and  Fisheries  derided  to  make  an  investigation  of  the  atjuatie  life  of  that  island. 
An  examination  of  the  literature  pertaining  to  the  natural  history  of  the  West 
Indies  showed  that  comparatively  little  was  known  <*onc<M'ning  the  fishes,  and  scarcely 
anything  of  the  other  aquatic  aniinaU  or  of  its  a(|uatic  Honi.  The  land  animals  and 
plants  were  In^tter  known,  hut  even  these  had  received  l)ut  scant  attcjition. 

Dr.  Juan  (Tundla<'h  s(»ems  to  have  In^en  the  only  z(K>logist  who  had  made  anv  con- 
siderable collections  of  the  animals  of  the  island.  He  appears  to  have  made  two  visits 
to  Porto  Rico,  the  first  in  1873  and  the  other  in  1875-7*).  In  June,  1878,  he  landed 
at  Mavagfuez  and  remained  in  that  vicinitv  until  Octol)er  4,  when  he  went  bv  Ixwit  to 
Aguadilla.  On  November  4  he  went  to  Areciln),  whence  he  returned  to  Mayaguez 
via  Quebradillas  and  Aguadilla.  After  visiting  (juaniai  al)out  a  week  he  returned  to 
Mayaguez  and  sailed  for  Ha})ana  Deceml)er  4.  Some  of  the  results  of  his  observations 
were  published  by  him  in  the  .lournal  fur  Ornithologie  for  1874  and  1878.* 

In  1875  Dr.  (lundlach  made  his  second  visit  to  Porto  Rico,  reaching  Mayaguez 
on  Septeml>er  14.  but  the  niins  kept  him  from  collecting.  Early  in  January,  187(5, 
he  went  by  IxMit  to  Aguadilla,  intending  to  go  on  to  Areeibo,  but  an  epidemic  of 
small])ox  prevented  him  doing  so  for  a  time,  during  which  he  collected  to  advantage 
a)M>ut  Quebradillas.  He  finally  reached  Arei'ilx),  however,  and  also  visited  Vega 
Baja  and  Dorado.  On  May  ll>  he  reached  Utuado  and  returned  to  Arecilw  July  8. 
About  Julv  10  he  went  to  Bavamon,  where  he  met  Dr.  Stahl,  with  whom  he  visited 
San  Juan,  returning  to  Mayaguez  about  a  week  later.  There  he  remained  until 
August  25,  when  he  sailed  for  Habana.  While  at  Mayaguez  he  visited  Dr.  Domingo 
Bello  y  Espinosa,  a  practicing  physician  of  that  city,  who  was  much  interested  in  the 
lK)tany  of  Porto  Ri(*o.  He  prol)ably  also  visited  the  Geniian  vice-consul  at  Maya- 
guez, Leopold  Krug,  who  had  sent  to  Berlin  some  collections  of  the  reptiles  and 
batrachians  of  the  island,  which  were  reported  on  by  W.  Peters  in  187*).* 

*  Beitrag  zur  Omitholojjie  der  Innc'l  Portorico.     ^'T Journal  fiir  Ornithoiopie  1874,  31)4-315. 

Neue  Beitrape  zur  Ornithologie  der  Inst'l  Portorico.     <  Journal  fiir  Ornithologie  1878,  157-194. 

'Peten?,  W. — I'eber  eine  von  Hm.  Vice<t^npul  L.  Krug  und  Dr.  J.  Gundlach  auf  der  Inwl  Puerto- 
rico  gemachte  Sammlung  von  Siingethieren  und  Amphibien,  so  wie  iiber  die  Entwiokelung  eines  Batra- 
chiers,  Hylodes  martinicensijt^  Duni.  Bibr.  ohne  Metamorpho.«*e.  <Mon.  Berlin  Akad.  Wiss.  1876, 703- 
714,  and  pi.  1;  Reptiles,  705-708;  Batrachia,  709-714  and  pi.  1. 
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4  BULLETIN   OK   THE   UNITED   STATES   FISH    COMMISSION. 

The  various  results  of  Dr.  Gundlaclrs  work  in  Porto  Rico  were  published  hy 
him  under  the  general  title  "'Apuntos  pani  la  fauna  Puerto  Kniuena,-'  in  the  Anales 
de  la  Sooiedad  Espanola  de  Historia  Natural.* 

The  fishes  collected  bv  Dr.  Gundlach  were  studied  and  listed  l)v  Professor  Poev. 
He  gives,  with  brief  annotations,  a  list  of  10(5  nominal  species,  only  1)4  of  which  he 
identifies.  The  entire  list  seems  to  represent  !♦!)  gocnl  species.  In  this  paper  Poi\v 
proposes  the  new  generic  name  Monoslra  (=  Ijirhnu^)  and  two  new  s[XH'ies,  Mf*/iof<!rtt 
stahli  (=  Larlnms  hrei'lcej>ff)  and  Anteyinariua  iiiops.  The  paper  is  scarcely  more  than 
a  list  and  gives  nothing  as  to  the  habits,  abundance,  or  distribution  of  the  species. 

In  18G9  Prof.  Carl  Sundevall  published,  in  the  Annals  of  the  Royal  Academy  of 
Sciences  of  Stockholm,  a  report  on  a  collection  of  birds  obtained  in  Porto  Rico  by 
J.  A.  Hjalmarson. 

Dr.  August  Stahl,  of  Bayamon,  seems  to  l)e  the  only  resident  of  Porto  Rico  who 
has  given  much  attention  to  the  natural  history  of  the  island.  Though  engaged 
actively  in  the  practice  of  medicine,  Dr.  Stahl  found  time  to  make  not  only  extensive 
collections  in  most  groups  of  animals  and  plants,  but  also  valuable  studies  of  tbe 
archaeology  of  the  island.  His  studies  weni  pursued  under  many  difliculties  and 
discouragements,  and  most  of  his  collections  finally  deteriorated  and  ])erished.  In 
1883  he  published  at  San  Juan  a  catalogue  of  the  zoological  specimens  in  his  collc<'t ion 
which,  though  j\  mere  list,  is  j^ossessed  of  considerable  interest.'  Dr.  StahTs  col- 
lection contained  about  *J0  si)ecies,  agreeing  approximately  with  the  list  given  ])v 
Professor  Poev. 

Apparently  somewhat  more  attention  has  been  paid  to  the  lH)tany  of  Porto  Rico 
than  to  its  zoology.  Various  pulilications  pertaining  to  the  botany  of  the  West 
Indies  have  contained  references  to  Porto  Rican  plants,  besid(»s  whi<'h  have  ap]H»ared 
a  few  papers  based  chiefly  or  wholly  u|K)n  Porto  Kican  material.  Perhai)s  one  of 
the  most  important  is  that'  by  Dr.  Domingo  Hello  y  Espinosa,  published  in  issl. 

Dr.  Ignatius  Urban's  work*  on  the  flora  of  the  West  Indies,  recently  ])ul)lished, 
contains  a  great  deal  of  information  concerning  the  botany  of  Porto  Rico. 

In  1884-88  Dr.  Stahl  published  a  volume*  on  the  botany  of  Porto  Rico,  which 
has  (considerable  value. 

In  January,  181V.),  Dr.  Charles  Frederick  Millspaugh,  curator  of  lK)tany  in  the 
Field  Columbian  Museum,  sjx^nt  several  days  (flaruiary  5-21^)  making  l)<)tanical  col- 

»Vol.  VII,  1878,  135-234,  Mammals  and  Binln,  and  34:^422,  Binln,  bv  Dr.  .Tuan  (inndlarli.  Vol.  x, 
1881,  305-317,  AmphibiaiiH,  bv  Dr.  Juan  CJumllach,  an<l  317-;i5(),  Finhci,  l>v  Prof.  FeliiH'  Poev.  Vol. 
XII,  1883,  5-58  and  441-484,  Mollusks,  by  Dr.  Juan  Gundladi.  Vol.  xvi,  i8S7,  115-133,  CWtaceans, 
by  Dr.  Juan  (lundlach. 

'Fauna  de  Puerto  Rico.  Cla*«ific!acion  Piatomatira  do  loj^  Animalos  quo  oorn^spondon  a  osta  Fauna, 
y  Cat^logo  del  Cabinet©  Zool^gica  del  Dr.  A.  Stahl  en  Hayamon,  pj».  l-24t^     San  Juan,  1HH3. 

In  this  l)ook  Dr.  Stahl  devotes  chapters  to  mammals  (43-4H  and  lJiVi;V>),  binis  {47-iW)  and 
136-157),  reptiles  (67-71  and  158-161),  fishes  (72-81,  1H2-167,  and  246),  in.mH-ts  (82-102  an<l  l(i»-213), 
arachnids  (103-105  and  214-215),  cnistaivans  (106-110  an<l  216-220),  worms  (111  an<l  112,  and  243  and 
244),  and  polyps  (123  and  124,  and  245). 

'  Apuntes  para  la  Flora  de  Puerto  Rico.  Anales  <U»  la  S<H*i(»<la«l  F«««i>afi<>la  <lo  Historia  Natural 
1881,  231-304;  188:^,  10,3-im 

*Symbolje  Antillanjo  sen  fundamenta  flonr  india*  o<*ciden talis.  Vol.  i,  fasciculus  i,  1S9H;  ii,  189i»; 
III,  1900*;  vol.  II,  fa«ciculus  i,  UK)0.     Berlin,  Paris,  and  l^ondon.     fVr)!.  i,  fa'^ciculus  i,  is  a  bibliojrniphy.] 

*  Estudios  para  la  Flora  de  Puerto-Rico,  Folletos  i-vi.  ii,  l.as  Talamifloras,  pp.  191,  1884;  iii,  l^as 
Leguminosas.  iv,  Las  Calicifloras,  1896;  v.  Las  Rubiaceas  v  Sinanlereaa,  1887;  vi,  I^ui  CJamoiK'talas, 
pp.  284,  1885;  1888, 
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lections  in  Porto  Kiro  and  the  outlying  islands.     The  results  have  l)een  published 
and  add  materially  to  our  knowledge  of  Porto  Kican  botany.* 

But  little  has  !)een  published  eoni*erning  the  maunnals  of  Porto  Kico.  Besides 
the  paiXM's  by  Gundlaeh  an<l  Stahl  already  mentioned,  two  short  jiapers*  have  recently 
lH*en  published  by  Mr.  (lerrit  S.  Miller,  jr..  of  the  U.  S.  National  Museum,  giving 
desiTiptions  of  two  new  sjXH'ies  of  Porto  Kican  Imts. 

Concerning  the  food-fishes  of  the  island  al>solutely  nothing  was  known  except 
by  inference,  and  nothing  was  on  record  regarding  the  existence,  chamcter,  extent, 
or  methods  of  the  commercial  fisheries.  It  wiis  known  that  of  the  food  articles 
imported  by  Porto  Kico  dried  cod-fish  held  an  important  rank,  and  that  only  an 
inconsidenil)le  part  of  it  came  from  the  United  States. 

It  was  believed  that  an  investigation  of  the  acjuatic  animals  and  plants  of  Porto 
Kico  would  not  only  yield  imjxjrtant  scientific  results,  but  that  a  study  of  the  fishes 
and  fisherii's  of  the  island  would  prove  of  mutual  commercial  value  to  the  island 
and  to  the  United  States;  and  for  the  purposes  of  comparison  in  the  future  it  was 
of  vitid  importance  that  the  work  l>e  initiated  l)efore  the  modif\Mng  influences  from 
the  United  States  l)egan  to  ])e  felt.  The  Commissioner  of  Fish  and  Fisheries  therefore 
dei'ided  to  undertake  such  an  investigation  at  once,  and  to  make  it  as  comprehensive 
and  thorough  as  ix)ssible  with  the  funds  and  the  time  which  were  available. 

The  princijml  subjects  of  investigation  were,  of  course,  the  fishes  and  fisheries 
of  the  island.  This  would  include  a  determination  of  the  species  of  the  fishes  on  and 
al)out  th<?  island,  the  distribution,  abundance,  and  habits  of  each,  the  value  of  eac*h  as 
food  for  man  or  for  otlu»r  fishes,  the  l<x*ation  and  diameter  of  thediflferent  fishing- 
grounds,  the  sp«*cies  taken  on  eaih,  the  relative  rank  of  the  food  species,  the  methods 
of  the  fisheries,  and  the  chanicter  and  extent  of  the  import  and  export  trade  in  fishery 
prcxlucts.  Similar  investigations  concerning  the  reptiles,  moUusks.  crustaceans,  and 
all  other  groups  of  aquatic  animals  and  plants  were  also  desired,  particularly  with 
iTfereni-e  to  the  native  oyster,  turtles,  and  other  food  species.  The  opportunity  to 
add  to  our  knowledge  of  the  land  animals,  esi)ecially  mammals,  birds,  reptiles,  and 
Imtnichians  was  not  to  l>e  neglected. 

The  U.  S.  Fish  C'ouunission  steamer  F'fi<h  Tfatrl\  Lieutenant-Commander  Kichard 
(r.  DavenjKjrt,  U.  S.  N.,  ronunanding,  was  assigned  to  the  w<)rk,  and  the  following 
jx^rsons  were  selected  to  carry  on  the  investigations:  Dr.  Iterton  W.  Evermann 
(natunilist  in  charge).  l>r.  II.  F.  M(K)re,  Mr.  M.  C  Mai-sh,  Mr.  \V.  A.  Wilcox,  and  Mr. 
J.  B.  Wilson.  Mr.  A.  H.  Rildwin  accompanied  the  party  as  artist  to  the  expedition 
more  <»sjK»cially  that  the  life  <*olonition  of  the  fishes  might  1h»  accurately  depicted.  Mr. 
August  Busck,  of  the  U.  S.  Dejmrtment  of  Agri<*ulture,  joined  the  expedition  for  the 
pur^xise  of  studying  the  insect  fauna  of  the  island.  Mr.  A.  B.  Baker,  of  the  National 
Zoological  Park,  was  also  a  meml)er  of  the  exi)edition  on  behalf  of  the  Smithsonian 
Institution,  chiefly  for  th*»  pur|x>se  of  making  collections  of  the  land  vertebrates. 

*  Plantip  rtowaiue;  Plantj<n>lKM'tt^l  in  BeriiiU(ia,  Porto  Rico,  St.  Thonian,  Ciilehra,  Santo  Domingo, 
Jauiaiiii,  CiiUi,  the  Caymans,  C'ozumel,  Vucratan,  and  the  Alaoran  Slioals,  IXxvinln^r,  1898,  to  Man-h, 
1SV*9:  The  Antillean  eniine  of  the  ya**ht  Ttowana,  Mr.  Alliii^n  V.  Armour,  owner  and  ma.'^ter.  Field 
(*«)lmnhian  Museum  l*ublieation  4,*{,  Botanical  Series,  vol.  ii,  No.  1,  pp.  1-110.     Chieagi>,  March,  HHX). 

•Two  new  (ih*s.«^>p!ia^ne  liat»<  fn>m  the  Wt^t't  Indie$>.  -Cl^nx*.  Bi(»l.  S<k\  Wash.,  xiii.  May  29,  1899, 
3:i-;i7.     [Of  these  two  .»*jnH*iei*,  one  {PhtiUouufteri*  ftoiMfrDnx)  is  from  a  limestone  cave  near  Bavamon.] 

The  l>ats  of  the  iLrenus  Mttunphif/hU.  *:  Proc.  Wash.  Ac.  Si-i.,  ii,  March  30,  1900,  pp.  31-:W.  [This 
paper  contaimi  a  description  of  M.  poHorictfutuSf  the  type  of  which  came  from  a  cave  near  Bayamon.] 
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The  investigations  extended  over  45  days,  but  included  only  al)out  38  days  of 
actual  work.  Though  this  period  was  brief,  the  results  are  very  satisfactory,  and 
the  (collections  obtained  show  how  rich  the  Porto  Rican  aquatic  fauna  is.  Naturally, 
more  attention  was  given  to  the  fishes  than  to  any  other  group;  nevertheless,  the 
collections  along  other  lines,  particularly  with  the  moUusks  and  crustaceans,  have 
proved  exceedingly  rich  and  valuable.  At  this  writing  the  reports  upon  the  col- 
lections in  all  the  groups  are  not  suffitaently  advanced  to  enable  a  definite  statement 
to  be  made  as  to  the  actual  number  of  sj^^cios  obtained  in  each  group,  or  the  numlK^r  of 
new  genei*a  and  spetcies  in  each,  but  it  is  known  that  the  percentage  of  new  forms  in 
most  of  the  groups  is  quite  high.  It  nuist  be  rememl>ered,  however,  that  the  brief 
time  devoted  to  making  the  (collections  and  the  extent  of  territory  covered  precluded 
the  possibility  of  their  being  exhaustive. 

Further  investigations  about  Porto  Rico  will  be  sure  to  yield  additional 
interesting  results.  The  places  which  will  furnish  the  large-st  numl)er  of  new  and 
interesting  forms  are  the  coral  reefs  about  the  island,  particularly  those  at  Maya- 
guez,  Guanica,  Ponce,  Arroyo,  and  Culebra.  Dredging  will  also  prove  very  rich, 
although  destructive  to  dredging  appai*atus. 

ACKNOWI.EIXJMENTS. 

It  is  with  pleasure  that  this  opportunity  is  taken  to  acknowledge  the  many  favors 
and  courtesies  shown  us  by  the  Government  officials  and  citizens  of  Poi*to  Rico  (hiring 
our  stay  on  and  al)out  that  island.  Mention  must  first  be  made  of  Maj.  Gen.  Guy 
V.  Henry,  commanding  the  Department  of  Porto  Rico,  and  Brig.  Gen.  Fred.  I). 
Grant,  military  governor  of  the  district  of  San  Juan,  through  whose  thoughtful 
consideration  we  were  brought  in  touch  with  other  United  States  officials  and  with 
various  prominent  citizens  of  the  island.  Capt.  James  A.  Buchanan,  collector  of 
customs,  gave  invaluable  assistance  to  Mr.  Wilcox  in  securing  the  statistics  of  the 
import  trade  in  fishery  products.  Many  kindnesses  were  received  from  postmasters 
at  the  various  places  visited,  particularly  from  Mr.  Walter  Landis,  of  San  Juan. 
The  officers  of  the  UniU^d  States  Army  in  Porto  Ri(!o  extended  to  us  every  courtesy 
in  their  power,  and  we  nuist  make  especial  mention  of  Gapts.  S.  Reynolds  White 
and  Charles  G.  Stevenson,  of  the  Forty-seventh  Regiment  New  York  Volunteer 
Infantry,  and  Lieuts.  Matthew  (i.  Addison  and  Charles  M.  I^ach,  of  the  same 
regiment,  who  during  our  stay  at  Caguas  kindly  shared  their  (juarters  with  us  and 
did  everything  in  their  power  to  make  our  visit  at  that  place  pleusant  and  profitable. 
Similar  court(»sies  were  shown  us  by  Capt.  R.  A.  Marshall,  of  the  sjime  regiment, 
sttttioiK^d  at  Carolina,  where  we  wen*,  also  under  <)l)ligations  for  most  hospitulile 
entertainment  at  th*^  hom(»  of  Senor  rIos(^  V.  Berrios. 

To  Lieutenant  Foster,  of  the  Nineteenth  Infantry,  stationed  at  Pon(^e,  we  are 
under  very  greut  obligations  for  pla(*ing  an  ambulan(*e  at  our  disposal  for  a  trip  over 
the  military  road  from  Ponce  to  Cayev  and  Arroyo.  A  similar  kindness  was  shown 
us  by  Lieut(^nant  Wright,  of  the  Ninet(»enth  Infantry,  stationed  at  Guanica,  in  fur- 
nishing us  conveyance  from  that  phice  to  Yauco. 

To  Capt.  Arthur  C.  Hansard,  of  Hacienda  I^  Perla;  Senor  Don  Luis  Gonzah»z, 
of  Luquillo;  S(*nor  Augustini,  of  Hacienda  Catalina;  Senor  Don  Antonio  Bianchi,  of 
Anasco;  Senor  Pablo  McAllister,  of  Hacienda  Romana,  near  Guanujuilla;  Dr.  A.  Stahl, 
of  Bayamon,  and  Senor  Don  Ignacio  G.  Vidal,  of  Puerto  Real,  we  are  indebted  for 
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many  favoi's.  Captain  Hansard  and  Sefiors  Gonzalez  and  Augustini  gave  valuable 
assistance  during  our  trip  to  El  Yunque  Mountain.  Senoi-s  Bianchi  and  McAllister 
placed  us  under  many  obligations  while  at  Mayaguez  and  Ensenada  del  Boqueron. 
At  Puerto  Real,  Sefior  Vidal  gave  us  valuable  information  regarding  the  fishes  and 
fisheries  of  that  place;  and  to  Dr.  Stabl  we  are  indebted  for  much  interesting  informa- 
tion concerning  the  natuml  history  of  the  island.  Captain  Mansfield  and  Sefior 
Susano  Bocanegra,  the  official  interpreter  at  Aguadilla,  did  us  good  service,  and  we 
received  various  kindnesses  from  Sefior  Nicholas  Molinari,  of  Isabel  Segunda;  Seniors 
Miguel  Ramirez,  Ricardo  Amado  Farina,  and  Guillermo  R.  Scamaroni,  of  Culebi*a, 
and  Sefiors  Francisco  Trinidad  and  Emile  Just,  of  Rio  Grande. 

Mr.  Oscar  Riddle,  teacher  of  zoology  in  the  Model  and  Training  School  of  San 
Juan,  furnished  valuable  information  concerning  the  fishes  of  the  San  Juan  market, 
and  Dr.  W.  C.  Kendall,  of  the  U.  S.  Fish  Commission,  rendered  important  service 
during  the  study  of  the  collections.  Dr.  J.  D.  Milligan,  the  ship's  pharmacist, 
assisted  Mr.  Baker  in  collecting  the  birds  of  the  island,  and  through  his  untiring 
efforts  specimens  of  the  Porto  Rican  jmrrot  and  other  rare  species  were  added  to  the 
collection. 

For  the  Puertoriqueiios  as  a  people  we  have  only  words  of  praise.  Wherever  we 
went  we  received  from  them  the  most  kind  and  cordial  treatment. 

GEOGRAPHICAL  FEATURES  OP  PORTO  RICO. 

POSITION   AND   SIZE. 

Porto  Rico  is  the  most  easterlv  and  the  smallest  of  the  Greater  Antilles.  It  lies 
between  65^  W  and  07^  16'  west  longitude  and  17^  54'  and  18^  31'  noith  latitude; 
that  is,  alx)ut  1,5(X)  miles  south  of  Maine  and  6(X)  miles  east  of  Washington.  It  is  in 
the  same  latitude  as  Haiti,  Jamaica,  Guatemala,  Bombay,  and  the  northern  end  of  the 
Philippines.  It  is  1,500  miles  from  New  York,  1,300  from  Norfolk,  or  1,000  from 
Key  West.  It  is  about  95  miles  long  and  35  miles  wide,  and  its  area  is  in  round 
numbers  3,6(K)  square  miles,  or  about  three  times  the  size  of  Rhode  Island,  or  one- 
tenth  that  of  Indiana.  The  coast  line  is  about  360  miles,  which  is  1  mile  for  every 
10  square  miles  of  area.  It  is  quite  regular  in  form,  the  long  diameter  \ye\ng  east 
and  west,  and  the  north  and  south  shore  lines  are  approximately  parallel.  The  shore 
lines  at  the  east  and  west  ends  are  less  regular.  The  northern  coast  extends  east  and 
west  in  a  comi>aratively  straight  line. 

HARBORS. 

The  only  harbor  on  the  north  side  of  the  island  is  that  of  San  Juan,  which  is 
partly  surrounded  by  mangrove  swamps  and  is  protecteil  at  its  mouth  by  Cabras  and 
Cabritas  islets  and  some  dangerous  banks.  Thei*e  is  an  anchorage  off  Arecilx), 
which  is  safe,  however,  only  in  favorable  weather.  On  the  northwest  and  west  are 
anchorages  or  coves  at  Aguadilla,  Rincon,  Anasco,  Mayaguez,  Puerto  Real  de  Cabo 
Rojo,  and  Ensenada  del  Boqueron.  The  broad  bay  at  Aguadilla  is  formed  by  Capes 
I^>rinquen  and  San  Francisco.  The  cove  at  Rincon  is  shallow,  and  protected  only  by 
Cape  San  Francisco  on  the  north.  That  at  Anasco  is  a  somewhat  deeper  indentation, 
protected,  however,  only  at   the   north   by  Punta  de  la  Cadena.     The  harbor  at 
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Mayaguez,  lying  between  Pimta  cle  AlgarrolK)  and  Punta  de  (juanajibo,  is  scarcely 
more  than  an  open  roadstead  and  affords  safe  anchorage  only  during  the  favorable 
season.  Puerto  Real  de  Cabo  Rojo  and  Ensenada  del  Boqueron  also  have  safe 
anchorage  only  when  the  winds  are  favomble.  The  south  coast  has  a  larger 
number  of  bays  or  other  indentations,  l)ut  the  only  harl)ors  which  vessels  of  regular 
draft  can  enter  are  (iuanica,  Ponce,  and  Jo])os.  (juanica  Bay  is  a  spacious  Iwisin, 
completely  landlocked,  and  with  adequate  depth  of  water.  The  entrance  to  this 
beautiful  harbor  is  only  alwut  100  yards  wide,  with  high  hills  on  either  side.  The  large 
Imy  at  Ponce  is  simply  a  broad,  open  roadstead.  Jobos  llartor,  some  35  miles  e^ist  of 
Ponce,  has  recently  been  found  by  the  U.  S.  Coast  and  (leodetic  Survey  to  possess  a 
good  depth  of  water  and  to  be  exceptionally  well  protected.  Arroyo,  the  port  of 
Guayama,  has  a  fairly  safe  roadstead.  At  the  east  end  of  the  island  is  a  pretty  safe 
harbor  inside  of  Punta  Lima  and  Cayo  Santiago,  near  Hucares  and  Punta  de  Santiago, 
the  port>»,  respectively,  of  Naguabo  and  Humacao.  A  similar  harlK)r  is  found  at 
Puerto  de  Fajardo,  lK»,tween  Punta  de  Mata  Redonda  and  Cabeza  de  Sjin  Juan. 

COASTS. 

The  northern  shore  of  Porto  Rico  rises  nearlv  evervwhere  abruptlv  from  the 
sea,  with  very  little  beach  anywhere.  There  is  but  a  narrow  strip  of  shallow  water, 
and  less  than  100  miles  offshore  is  the  Brownson  Deep,  one  of  the  deejx\st  holes  in 
the  world,  where  soundings  of  4,5()1  fathoms  have  ])een  taken.  This  coast  is  also 
remarkal)ly  free  from  fringing  islets.  The  east  and  w(»st  ends  of  th(»  island  are  lower 
and  have  considerable  stretches  of  sandy  or  gnivelly  })eju'h,  with  an  (X'x'asional  man- 
grove swamp  and  a  few  small  islets  fringing  the  shore.  The  south  coast  is  nearly 
everywhere  low,  with  long  reaches  of  sandy  beach  and  mangrove  swamp.  This 
shore,  as  well  as  portions  of  the  east  and  we^st  shores,  is  fringed  throughout  nmch 
of  its  length  by  l)eautiful  coral  reefs  composed  chiefly  of  fan,  stag-horn,  and  brain 
corals.  The  small  keys  along  the  coast  are  also  often  surrounded  on  one  or  more  sides 
by  coral  reefs. 

TOI»OCiRAPHY. 

Viewed  from  the  sea,  Jis  one  approaches  Porto  Rico  from  the  north,  the  scene  is 
one  of  very  great  l)eauty.  The  island  apix^ars  as  a  great  mass  of  remarkably  rough, 
irregular  mounttiins,  rising  abruptly  from  a  narrow  coastiil  plain,  and  in  many  places 
astonishingly  steep.  Seen  from  the  north  these  mount^iins  are  steep,  but  Ix^autifully 
rounded  and  covered  to  their  summits  with  rich  green  vegetiition.  As  seen  from  the 
south  the  slopes  are  longer,  the  individual  ^x^aks  less  immerous.  and  the  vegetiition 
not  so  luxuriant.     As  has  lK>en  well  said  by  Mr.  Robert  T.  Hill — 

There  is  little  regularity  in  the  arrangement  of  thest^  mountains;  there  is  no  dofinite  orest  line, 
but  the  |)eak8  rise  from  a  general  mass,  whose  sloping  sides  are  det^ply  corrugated  by  drainage  ways. 
Their  surface  has  been  etched  by  erosion  \uU}  innumerable  gabled  lateral  ridges  (or  cuchillas), 
separated  by  deep  V-shaixnl  gorges.  *  *  *  The  main  range  of  mountains  extemls  from  Mayaguez 
through  Adjuntas  and  Aibonito  to  Humaciu>  on  the  c^ast.  Tliis  is  tlie  Cordillera  Central  west  of 
Aibonito  and  the  Sierra  de  Cayey  east  of  that  plat'e.  Near  the  centt»r  of  the  island  a  range  '  bifurcatt's 
from  the  main  line  and  runs  to  the  northeast  as  the  Sierra  Luquillo. 


'  This  range  cxintains  El  Yunque,  the  highest  peak  on  the  island.     Its  height  prolmbly  dot^  not 
exceed  3,!^  feet,  and  the  summits  elsewhere  seldom  exceed  2,000  or  2,800  feet. 
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GEOUXiY. 

Mr.  Robert  T.  Hill  g-ives  the  followintr  juvount  of  the  island: 

Pi»rt4>  Kut*  cinit*iM8  of  thi\*e  geologic  eltMuent.**:  <  l)  A  ivntnil  8y?*t^*in  of  ili-eply  ribU^l  an<l  fomi- 
gate«l  iiioiintaiiis.  with  V-sliaj)eil  gorges  ami  ridges:  «2)  lower  hills,  foniiiiig  irn*gnlar  baii« Is  along  the 
north  an«l  south  niast:  ^3)  playa  plains,  eon-^^isting  of  allu\'ial  soil,  mviipying  t»l<l  reelaiiue*!  e5*tuaries, 
which  extend  fn»ni  the  foot  of  the  central  nu»untains  a4"ross  the  line  i»f  f<X)thills  to  the  seashore.  It 
Ls  roughly  estiniate<l  tliat  nine-tenths  of  the  island  is  of  the  mountainous  chanu'ter,  and  that  the 
remaining  tenth  is  of  the  foothill  and  playa  chara<»ter.  The  ♦•entral  mountains  are  c»>mpose<l  «.»f  water- 
sorte*!  volcanic  ejecta — tufas  and  cimglomerates — with  oi'casional  dikes  and  ma*%*es  of  interln^ided 
sulx-rystalline  bluLsh  limestone  of  rare  or  exceptional  ixrurrence.  all  of  which  is  entirely  decaye<i  at  the 
surfiuv,  breaking  down  into  re<l  clay  resembling  that  of  the  southern  Ap}ialachians.  The  dikt»s  are  of 
hanl.  black,  igneous  nx'k,  with  small  white  jK»rphyritic  crystals.  In  the  east  the  sulwtructure  is  sai<l 
to  l>e  granites,  especially  syenites.  In  XagualM>  and  in  Mayaguez  s<jnie  serj>entine  nx^ks  have  l>een 
olfc*er%t^.l.  The  foothills  are  com|K>se<l  exclusively  of  nx'ks  of  sea  origin,  conj^igting  of  the  j>eculiar  type 
of  tropictal  white  limestones,  of  a  loose-textureii.  chalky,  marly.  an<l  shelly  nature,  of  various  degrees  of 
induration.  The  nx'ks  of  the  central  mountain  region  are  of  Cretat*eous  and  jx>wibly  early  Exx#neage; 
at  least,  no  evidence  tending  to  establish  other  dates  for  their  fonnation  has  lx»en  a*«  yet  discoverer!. 
The  white  limestoni-s  of  the  oia.^al  hills  are  all  of  later  Tertiary  an<l  Pleist<xvne  agi».  The  playa 
de(Mie:its  are  alluvial  formations,  consL^ting  usually  of  a  rich,  <-hocolate-colore«.l,  sandy  loam. 

CLIMATE. 

Porto  Kieo  is  well  within  the  torrid  zone,  hut,  lying  toward  the  eastern  limits  of 
the  Git^ater  Antilles,  \t<  eliniate  is  favoral>ly  nioditied  hy  the  prevailing  winds  and 
rendered  far  more  aj^'reealile  than  in  anv  other  island  of  the  West  Indies.  The  tnuie 
winds,  modified  l>y  the  high  mountains  of  th<»  interior  of  the  island,  give  it  not  only  a 
m<Kh»nitetempi*rature,  hut  they  must*  the  invuliardistrilmtion  of  preeipitiition  which 
eharaeterizes  it.  Though  the  an^  of  the  island  is  small,  nevertheless  the  extrt»mes  of 
climate,  particularly  the  rainfall,  are  very  great.  The  annual  pnvipitation  on  the 
southern  coast  seems  to  be  only  alK>ut  20  inches,  while  on  the  northern  side  it  mnges 
from  5r>  to  1'23  inches.  It  is  even  said  that  there  is  an  authentic  re<*ord  for  13  months, 
chiefly  in  1SJ*8,  when  not  an  inch  of  rain  fell  at  Guayama,  and  the  records  at  Calx>  Rojo 
show  one  i)eri(xl  of  three  years  when  no  rain  fell.  This  difference  in  precipitation 
l)etween  the  north  and  south  sides  of  the  island  is  shown  bv  the  character  of  the  In^ds 
of  the  stn^jims,  those  of  the  south  Inking  more  dry  and  full  of  rocks  and  lM)wlders. 

In  the  following  tables  are  given  certain  meteorological  data  for  seven  phu'es  in 
Porto  Kico,  compiled  from  the  reports  of  the  Uniteil  Stiites  Weather  Bureau. 

('liiiutiijitHjioli  ihtla  for  year  ending  April  SO^  1900. 
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CUmatol/Hfical  d<tta  for  year  ending  April  30,  1900 — Continueil. 
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♦  And  other  dates. 


t  Incomplete. 


a,  6,  c,  tw,  r,  etc.,  =1,2,3, 13, 18,  etc.,  days  missing  from  record. 
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HYDROiJRAPHY. 

The  rivers  of  Porto  Rico  are  remarkable  for  their  great  number,  their  shortness, 
the  restricted  areas  of  their  catchment  basins,  and  the  rapid  descent  which  the}'  make 
from  their  headwaters  in  the  central  mountiiins  to  the  sea.  The  precipitation  is  in 
most  parts  of  the  island  very  great  and,  with  the  multitude  of  streams,  the  island 
is  unusually  well  watered.  Moreover,^  because  of  the  steepness  of  the  slopes, 
especially  on  the  northern  coast,  and  the  impervious  character  of  the  cla}'  soil  which 
covers  them,  the  proportion  of  precipitation  which  runs  off  makes  these  rivers  of  even 
larger  volume  than  would  otherwise  be  expected  under  corresponding  conditions. 
Into  the  northern  ocean  flow  12  streams  of  considerable  magnitude;  toward  the  west 
coast  flow  4  of  relatively  equal  size:  into  the  eastern  sea  flow  5  of  less  magnitude,  and 
into  the  southern  sea  flow  17  of  considerable  size  but  comparatively  small  perenni&I 
volume.  There  are  between  1,2(X>  and  1,300  streams  and  branches  of  less  volume, 
but  yet  of  sufficient  size  to  have  received  separate  names. 

Since  the  average  width  of  the  island  is  but  35  miles  and  its  extreme  length 
but  1*5  miles,  while  its  commanding  summits  range  in  altitude  from  2,8(M)  to  3,300 
feet,  it  is  evident  that  the  slopes  are  steep,  the  fall  of  the  rivei*s  great,  and  the 
velocity  of  their  waters  high.  Moreover,  as  the  main  summits  of  the  dividing 
mountain  ranges  have  been  shown  to  be  one-third  nearer  the  southern  and  eastern 
coasts  than  the  northern  and  western,  it  is  also  evident  that  such  streams  as  flow  north 
and  west  are  three  or  four  times  as  long  and  drain  ten  to  fifteen  times  as  great  areas 
as  those  flowing  to  the  south  and  east.  The  former  have  average  lengths  of  25  to  40 
miles,  measured  along  their  stream  beds;  the  latter  have  lengths  of  but  5  to  15  miles. 
For  these  and  reasons  already  given  the  streams  flowing  north  and  west  necessarily 
have  less  abrupt  slopes  than  do  those  which  dmin  eastward  and  southward,  which 
plunge  from  an  altitude  of  3,(X)0  feet  to  sea-level  within  a  comparatively  few  miles. 

It  is  thus  seen  that,  as  the  island  is  divided  climatologically  into  two  distinct 
portions,  it  is  similarly  divided  hydrographically,  largely  as  a  result  of  the  same 
causes — the  trade  winds  and  the  topographic  configuration  of  the  surface. 

The  twenty-eight  larger  rivers  have  their  sources  high  among  the  summits  of 
the  Cordillera  Central.  Those  flowing  to  the  north  and  west  are  characterized  by 
precipitate  descents  of  l,rKX)  to  2,<MHj  feet  in  the  first  5  miles  of  their  headwaters. 
Thereafter  they  flow  more  leisurely  and  with  consequent  increased  size  to  within  5 
miles  of  the  coast.  There  they  emerge  practimlly  at  sea-level  in  long  meandering 
curves  through  the  alluvial  playas  about  their  mouths.  Because  of  the  lowness  of 
their  gnides  near  the  coa.st  and  their  resulting  low  velocity  all  are  of  considerable 
width  and  moderate  depth  in  the  playa  levels.  A  few  miles  inland,  where  they  flow 
over  steep,  rocky  l>eds,  their  channels  are  narrow  and  often  confined  by  precipitous 
rocky  walls,  their  width  is  of  but  comparatively  few  feet,  their  depth  often  less  than 
a  foot,  and  their  velocities  so  high  as  to  render  them  veritable  mountain  torrents. 

On  tlie  southern  coast  the  larger  rivers  have  bed-widths  as  great  as  those  which 
enter  the  northern  and  western  coasts.     Their  lengths,  however,  are  so  short  for  the 

'  Mr.  H.  M.  Wilson,  of  the  U.  S.  (Teolojsical  Survey,  made  a  study  of  the  water  resources  of  Porto 
Rico  in  January,  1899,  the  rer^ult**  of  which  have  l>een  published  a**  **Water-Suppiy  and  Irri^tion 
Paper  of  the  I'.'S.  ( u^ologii-al  Survey  No.  32."  We  have  made  free  use  of  this  excellent  rep<.)rt  in  our 
account  of  the  hydrography  of  the  island,  sometimes  copying  literally,  without  quotation  marks. 
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same  fall  that  they  are  not  chai*ac'terized  hy  the  long  stretches  of  low,  meandering 
grade  found  near  the  coai^t  in  the  play  as  to  the  north.  They  emerge,  on  the  con- 
trary, from  the  mountains  at  but  4  to  5  miles  from  shore  line  at  altitudes  of  2<X)  to 
4rOO  feet,  and  as  a  result  this  elevation  is  passed  with  I'omi^aratively  steep  slopes  over 
rocky  or  bowlder-strewn  channels.  Above  these  coasbil  stretches  and  within  the 
mountains  the  lengths  of  the  rivers  are  so  short  for  the  relatively  great  heights  which 
they  fall  that  their  dimensions  are  little  greater  than  those  of  the  smallest  brooks 
which  flow  from  the  hill  summits  in  the  Kocky  Mountains. 

The  rivers  of  the  north  and  of  the  west  are  more  like  the  streams  of  humid 
regions  in  the  United  States,  sis  their  perennial  discharge  is  always  fairh'  well  main- 
tained. The  larger  of  these  rivers  have  at  low-water  stage  In^d-widths  of  150  to  2<X) 
feet,  average  depths  of  2  to  4  feet,  and  mininuim  discharges  of  250  to  1,500  second-feet. 
In  time  of  flood,  although  these  rivers  attain  maximum  discharges  of  lo,(XH)  to  2o,(MX) 
second-feet,  these  volumes  are  not  greatly  in  excess  of  the  flood  discharges  of  the 
rivers  of  the  southern  slopes. 

The  width  of  stream-beds  of  the  southern  rivers  is  often  as  great  as  that  of  those 
entering  the  northern  coitst,  l)ut  owing  to  the  infre((uency  and  small  amount  of  the 
precipitation  and  the  relatively  porous  chamcter  of  the  soil,  reducing  the  percentage 
of  run-off,  as  well  as  to  the  smallness  of  their  catchuKMit  basins,  they  discharge 
minimum  volumes  of  ])ut  50  to  1(X)  second-feet.  These  streams  resemble  the  rivei>; 
of  our  Western  plains  in  th:it  their  l)eds  are  nearly  dry  the  larger  pirt  of  the  year,  but 
they  are  yet  of  sufficient  cajmcity  to  discharge  great  volumes  during  the  sudden 
floods  to  which  they  are  subject.  The  beds  of  these  rivers,  even  near  the  coast,  are 
bowlder-strewn  and  from  100  to  300  feet  in  width.  The  depth  of  their  banks  is  10  to 
20  feet,  vet  the  minimum  surface-width  of  such  streams  is  but  50  to  100  feet  and  their 
average  depth  0.5  to  1.5. feet  during  their  minimum  discharge.  In  maximum  flood 
such  streams  reach  discharges  aggregating  5,000  to  10,0(Mj  second-feet,  in  some  cases 
even  more,  as  shown  ]>v  their  wide,  r(K*kv,  drv  beds. 

Though  the  number  of  streams  and  branches  which  have  received  names  is  said 
to  be  over  1,200,  the  number  named  on  the  ])est  maps  does  not  exceed  lOO.  On  one 
map  81  streams  have  received  separate  names;  of  these,  43  flow  directly  into  the  ocean, 
while  the  remaining  38  arc  tributary  to  them.  Probably  not  over  50  of  the  entire 
number  would  be  called  rivers  in  the  United  States. 

In  the  niountains  the  water  in  most  of  the  streams  is  usually  exceedingly  clear, 
but  in  the  lower  portions  it  is  oft(Mi  nuiddy,  although  the  streams  examined  hy  us  in 
January  and  February  were,  as  a  rule,  (juiti*.  clear. 

Our  opiK)rtunities  enabled  us  t<j  examine  only  a  few  of  the  streams  and  only  in 
the  most  general  way.  The  following  brief  descriptions  of  soiuo  of  the  principal 
ones  examint^d  are  based  partly  uj^on  our  own  obs(»rvations  and  partly  uix)n  those  of 
Mr.  H.  M.  Wilson. 

liio  Lohff, — This  is  perhaps  the  longest  riv(»r  on  the  island.  It  has  its  source  wc»ll 
toward  the  south  where  the  divide  is  near  the  southern  coast,  northeast  of  (luayama, 
flows  near  the  towns  of  San  Lorenzo,  Caguas,  and  Carolina,  and  enters  the  ocean  alH)ut 
15  miles  east  of  San  fhian.  At  Carolina  it  is  a  broad,  shallow  stream,  with  sand  and 
gravel  bottom  and  nKxlerately  clear  water,  and  when  seen  l)y  us  (February  2o)  the 
ford  near  there  was  perfectly  safe  for  carriages,  the  water  probably  not  exceeding 
2.5  feet  in  depth.     Mr.  Wilson  gaged  this  river  near  Carolina  in  January  and  reports 
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it  as  avcraginj^  220  feet  wide,  3  feet  deep,  and  liavinj^  a  iniiiiiiiuin  disii*hargc  of  16,0<X> 
second-feet.  The  Rio  Ijoiza  was  also  examined  at  the  haoienda  of  Senor  Nicohis 
Quinones,  a)>out  2  miles  to  the  east  of  Caguas,  where  it  is  a  considerable  stream, 
from  40  to  100  feet  wide,  with  a  leather  swift  current.  The  depth  is  in  most  plac*cs 
less  than  3  or  4  feet,  though  there  are  places  of  greater  depth.  There  is  a  g(xxl  ford 
at  the  hacienda.  The  l>ed  of  the  stream  is  in  most  places  of  sand  or  gravel,  though 
some  muddv  reaches  WH*re  observed,  and  roi-k  bottom  occurs  where  the  stream  cut> 
against  a  hill.  Uisually  one  of  the  shores  is  low,  sloping  up  gradually  2  to  5  feet  to 
a  level  bottom  covered  with  meadows  and  iields  of  toljacco  and  cane.  On  the  other 
side  the  shore  rises  abruptly  into  wooded  mountains  of  moderate  height.  At  the 
hacienda  there  is  low  bottom  land  on  each  side. 

The  Bio  Cagidtua^  a  tributary  of  the  Rio  Loiza,  is  crossed  twice  b}-  the  Caguas- 
Aguas  Buenas  road  just  west  of  Caguas;  it  then  flows  northward  and  eastward 
around  the  town  and  joins  the  Rio  Ix)iza  near  the  hacienda  of  Senior  Quinones,  the 
road  to  which  crosses  it  several  times.  It  was  examined  throughout  most  of  its 
length  from  the  Aguas  Buenas  road  to  its  mouth.  It  is  a  rather  pretty  stream,  30 
or  40  feet  wide  and  from  a  few  inches  to  8.5  feet  deep,  with  much  deeper  pools  at 
intervals.  The  shores  are  usually  of  clay,  sometimes  of  gi-avel,  one  shore  generally 
high,  the  other  low  and  spreading  away  into  low  level  river  bottom.  The  bed  of  the 
stream  is  of  ssmd  or  mud  in  the  more  quiet  and  deepi^r  reai-hes  and  of  tine  gravel 
where  there  is  some  current.  The  water  appears  clear  and  pure  and  there  is  usually 
a  fairly  strong  current.     The  flow  is  estimated  at  oo  second-feet. 

On  the  gravel  l>jirs  and  along  the  edges  was  consideral)le  acjuatic  vegetiition, 
among  which  were  obtained  s|xjcimens  of  4  fresh- water  crustaceans,  including  a 
sword-shrimp  {Xijtho('arfi<  rJotujntti).  2  prawns  ( lilt Jnjni><  jama fciHiiiM  and  li.  (pJfrrsh\ 
the  latter  numeroiLs),  and  a  crab  (Ej>'thi>hort^ra  f<i)uiat!fr(aix). 

The  temiMM-jiture  of  the  water  at  the  Aguas  Buenas  ford  at  11  a.  m..  flaimary  ?♦, 
was  71',  when  that  of  the  air  was  77-. 

The  liio  Tarahif,  another  tributarv  of  the  Rio  Ix)iza,  was  examined  bv  Mr.  Wilson 
where  it  is  crossed  by  the  milit4irv  road  near  Caguas,  and  found  to  be  similar  to  the 
Caguitas  in  character  and  volume. 

Rin  Bayaitam. — This  river  was  examined  in  the  vicinity  of  the  city  of  liayamon, 
and  also  at  its  mouth  at  Palo  StH*o.  It  is  a  stream  of  some  size,  having  its  head- 
waters near  Cidra,  on  the  north  side  of  the  divide  Ix^tween  Cayey  and  Aguas  Buenas. 
It  flows  nearly  north,  passing  just  west  of  Aguas  Buenas  and  by  Bayamon,  entering 
the  sea  near  Palo  Seio,  a])out  2  miles  from  San  Juan.  At  l^iyamon  it  is  perhaps  35 
to  50  feet  in  average  width,  with  a  depth  varying  from  a  few  inches  to  3  or  4  feet. 
The  current  is  stronir,  the  low  banks  are  of  n»d  clav,  and  the  water  is  usual Iv  more 
or  less  nuiddy.  The  bottom  of  the  stream  is  chiefly  of  tough  clay  or  gravel  and  day. 
At  the  town  of  Bavamon  is  a  dam  which  interferes  with  the  f ree  movenH»nt  of  flsh. 

lilo  Anrthn.  —Y\\\i>  stn^am  rises  in  the  Cordillera  Central  al)out  Adjuntas  and 
flows  northward  to  the  sea  at  Arecilx).  Near  Adjuntiis,  at  an  elevation  of  1,440  feet, 
it  has  a  minimum  discharge  of  40  second-feet.  A  few  miles  Inflow,  at  I'tuado,  its  dis- 
charge is  1(M)  second-feet.  Lower  down  it  receives  as  tributaries  Rio  Don  Alonzo, 
Rio  Tanama,  and  other  smaller  streams,  which  greatly  increase  its  size. 

Rto  ( 'uhhrina^, — This  is  a  stream  of  moderate  size,  rising  Ix^tween  Lares  and  San 
Sebastian  and  flowing  westward  into  the  sea  just  below  Aguadilla.     Near  San  Seba.s- 


14  BULLETIN   OF   THE   UNITED   STATES   FISH   COMMISSION. 

tian,  at  an  elevation  of  140  feet,  it  has  a  bed  125  feet  wide,  a  current  of  4  feet  per 
second,  and  a  volume  of  100  second-feet.  At  its  mouth  it  is  only  about  iK)  feet  wide 
and  has  a  slow  current.     The  l)ottom  is  soft  nmd  and  sand. 

Rio  Afiasco, — This  is  of  somewhat  larger  size,  with  its  headwaters  on  the  divide 
west  of  Adjuntas,  and  enters  the  sea  north  of  Mayaguez.  One  of  its  tributaries,  the . 
Rio  Yahueca,  was  examined  by  Mr.  Wilson  at  an  eU  vation  of  1,440  feet,  5  miles  west 
of  Adjuntas,  where  the  minimum  discharge  was  20  second-feet.  The  Rio  Blanco,  into 
which  the  Yahueca  flows,  at  an  elevation  of  1,350  feet,  about  8  miles  west  from 
Adjuntas,  has  a  minimum  flow  of  alK)ut  50  second-feet.  The  Anas(»o  River,  at  a 
point  about  8  miles  above  the  town  of  Anasco,  at  an  elevation  of  80  feet,  has  a  bed- 
width  of  150  feet,  a  surface- width  of  75  feet,  a  depth  of  1.5  feet,  and  a  volume  of 
about  600  second-feet.  Below  Anasco  this  river  flows  through  a  level  playa  and  has 
an  easy  meandering  course,  its  grade  being  low  and  the  current  slow.  Its  surface- 
width  here  is  about  200  feet,  the  depth  4  to  8  feet,  and  the  flow  about  1,0(M)  second-feet. 

Rio  Yana>, — This  small  stream  rises  among  the  hills  north  of  Yauco  and  enters 
the  sea  near  Guavanilla.  It  was  seen  near  Yauco,  where  it  is  onlv  a  few  vards  wide 
and  has  a  small  volume.     It  is  used  to  some  extent  for  irrigation  puri)oses. 

Ri4)  PovUupu'H, — This  stream  at  Ponce  has  a  l)ed- width  of  175  feet  and  a  dis- 
charge of  60  second-feet.  Its  total  available  discharge  is  much  greater,  but  the 
major  part  of  it  is  diverted  a  few  miles  above  the  city  for  irrigation  purposes  and 
for  the  water-supply  of  Ponce. 

The  Rio  JaciKjuaH^  which  is  crossed  by  the  military  road  at  Juana  Diaz  at  an 
elevation  of  160  feet,  has  a  width  of  180  feet,  a  minimum  surface-width  of  50  feet, 
and  a  discharge  of  50  second-feet.  The  discharge  would  ))e  greater,  but  a  portion  is 
used  for  irrigation  purposes  al)ove  the  military  road. 

Rio  DeHvalahrado. — This  is  a  small  stream  crossing  the  military  road  between 
Juana  Diaz  and  Coamo,  where  it  has  an  elevation  of  260  feet,  a  compamtively  dry 
bed  120  feet  wide,  a  2-foot  current,  and  a  discharge*  of  40  second-feet. 

Rio  Coamo. — This  river  has  its  sources  in  the  Sierra  de  Cavev  and  the  Cor- 
dillera  Central  south  of  Aibonito  and  Barmnquitas,  and  flowing  southward,  enters 
the  sea  east  of  Ponce.  At  Coamo  the  IkhI  of  the  stream  is  860  feet  above*  sea  lev(»l, 
and  has  a  bed-width  of  KM)  feet,  though  its  surface-width  is  somewhat  less.  Its 
avenige  depth  was  about  4  inches  and  the  flow  about  100  second-feet. 

Rio  Guavtiml, — A  small  stream  rising  in  the  Sieri*a  de  Cay ey  north  of  (luayama 
and  flowing  southward  In'  that  town  into  the  sea  just  east  of  Jobos  Harbor.  It  is 
crossed  by  the  military  road  just  west  of  (iuayama,  where  it  is  a  small  creek,  a  few 
feet  wide  and  a  few  inches  deep. 

Rio  y<t(/tf4ibo. — This  small  river  rises  on  the  south  slopes  of  El  Yun(|ue  and  has 
its  mouth  near  Hucares.     Below  Naguabo  it  is  sluggish,  with  nmd  bottom. 

Rio  Fiijardo, — The  Fajardo  River  rises  in  the  Sierra  Luquillo  and  flows  north- 
east into  the  sea  at  Playa  de  Fajardo.  Just  south  of  Fajardo,  where  it  was  examined, 
it  flows  through  a  low,  level  plain,  with  cane  fields  on  either  side.  The  bed  is  seveml 
yards  wide  and  made  up  of  coarse  gravel  or  larger  rocks.  Just  above  the  ford  the 
bed  was  considerably  wider  than  the  water  surface.  The  current  was  about  5  feet 
per  second,  and  the  avemge  depth  2  feet.  The  water  was  clear  and  apparently  pure. 
At  its  mouth  it  is  deeper  and  much  wider  and  mther  muddy.     Its  banks  are  low  and 
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largely  of  mud,  in  places  overgrown  with  graws.  It  is  navigable  for  rowboats  for  a 
mile  or  more  above  its  mouth. 

Rio  Lnquillo. — This  stream  has  it8  sources  on  the  slopes  of  El  Yunque  Mountain 
and  flows  northward,  entering  the  sea  near  the  village  of  Luquillo.  Diflferent 
branches  of  this  river  were  examined  at  various  places  on  and  about  El  Yunque, 
where  they  are  all  swift,  turbulent  mountain  streams,  full  of  falls,  c*ascades,  rapids, 
and  small  but  relatively  deep  pools.  The  bed  is  usually  of  rock  and  is  well  covered 
with  bowlders  of  various  sizes.  The  water  was  always  clear  and  pure  and  the  maxi- 
mum temperature  February  IJ^  was  69-^.  There  was  but  little  aquatic  vegetation 
visible,  but  small  crustaceans  {Aft/a  scahra  and  Xiphoixirls  elongata)  were  quite 
common.  These  streams  are  doubtless  not  materiallv  diflferent  from  other  mountain 
streams  of  this  island,  particularly  those  having  their  sources  in  dense  shade,  such 
as  prevails  upon  the  slopes  of  El  Yunque.  Although  the  amount  of  water  is  not 
great,  and  there  are  no  long,  quiet  reaches,  there  is  ordinarily  a  continuous  stream  of 
sufficient  volume  to  permit  fishes  to  pass  easily  throughout  the  entire  length,  barring 
the  impassable  falls.  The  deep  pools  are  often  of  good  size.  The  relatively  low  tem- 
perature and  the  character  of  the  water,  together  with  the  presence  of  crustaceans, 
which  would  aflford  a  food  supply  to  a  limited  number  of  fish,  render  it  probable  that 
the  small-mouthed  blai'k  Iwiss  might  bt*  introduced  into  these  streams  with  a  fair  pros- 
pect of  becoming  established.  Indeed,  a  maximum  temperature  of  HI*  would  not  be 
unfavorable  to  the  rainbow  trout,  which  we  have  seen  in  southern  California  in  small 
streams  very  similar  to  those  examined  on  El  Yunque,  and  whose  summer  temi)erature 
is  prolmbly  no  lower.  The  experiment  of  planting  the  rainl>ow  trout  in  some  of  these 
Porto  Rican  streams  and  the  small-mouthed  black  bass  in  others  is  well  worth  trying. 

LtujinmM  of  Porto  Riat. — There  are  no  ival  lakes  on  tliis  island,  but  near  the  shore 
an*  sevenil  lagoons.  These  are  usually  narrow  and  n^latively  long,  separated  from 
the  sea  by  a  low,  narrow  strip  of  sand  and  surrounded  by  a  dense  fringe  of  man- 
grove bushes,  which  makes  it  difficult  to  reach  them.  Some  of  them  have  permanent 
connection  with  the  sea.  while  others  are  connected  only  during  times  of  heavy  rain. 
The  water  in  most  of  them  is  strongly  brackish  or  salt,  while  in  a  few  it  is  relatively 
fresh.  The  fishes  frequenting  these  lagoons  are  chiefly  mullets  and  snooks  ("liza'' 
and  ••robalo").  The  principal  lagoons  are  Tortuguero  and  Cana  Tiburones  near 
Barceloneta,  and  Guanica  and  Flamencos  near  Guanica. 

LOCAL  INVESTIGATIONS. 

When  the  Fi><tt  Hawk  was  assigned  to  the  Porto  Kican  investigations,  it  wad 
underst<xxl  that  she  would  have  to  return  to  the  United  States  early  in  the  spring  to 
engage  in  shad-hatching  operations  on  the  North  Carolina  coast.  In  order,  therefore, 
to  accomplish  as  much  as  possible,  it  was  arranged  to  i*arry  on  synchronously  four 
lines  of  work  whenever  possible. 

1.  A  party  usually  consisting  of  Professor  Evermann  and  Mr.  \Vib<on,  assisted 
by  four  to  six  men  of  the  ship's  crew,  with  the  steam  launch,  a  flatl>oat,  seines,  and 
other  appjiratus,  would  do  collecting  along  the  shore,  particularly  in  those  places 
whei'e  seining  could  be  done. 

2.  Another  party  under  Mr.  Marsh  (sometimes  assisted  b}'  Mr.  Wilson)  and 
four  to  six  sailors  using  the  oil  launch  would  do  collecting  on  the  reefs,  paying  par- 
ticular attention  to  the  invertebrates. 


16  BULLETIN    OK   THE    UNITED    STATES    FISH    COMMISSION. 

I^.  Mr.  Wilcox  devoted  his  time  to  the  stiitistiral  in<iuirv,  visiting  the  eustonis 
offieijils,  the  deah^'s,  and  the  fishermen.  The  records  in  the  custom-houses  were 
critically  examined  as  to  the  extent  and  character  of  the  tmde  in  fishery  i)roduct>5 
with  oth(»r  countries:  the  dealers  were  interviewed,  the  fisherm<»n  wore  visitt»d,  and 
the  methods  of  th<»  fisheries  investigated. 

4.  Whenever  the  weather  permitted,  the  Fti<h  Ihnrh  was  engaged  in  using  the 
heam  tiiiwl  or  dredge,  and  in  making  soundings.  This  work  was  under  the  imme- 
diate direction  of  Dr.  McH)re,  assisted  by  Dr.  .1.  I).  Milligan,  the  ship's  pharmacist. 

By  adhering  as  stri<»tly  as  jmssible  to  this  general  plan  a  greater  amount  of  work 
was  accomplished  than  would  otherwise  hav(»  ])een  i)ossible.  It  frequently  happened 
that  one  or  more  of  these  lines  of  work  wiis  interrupted  from  one  cause  or  another; 
and  the  dredging  operations  espi>cially,  on  acvount  of  unfavonible  weather,  the 
breaking  of  appamtus,  and  other  causers,  were  not  altogether  satisfactoiT. 

The  F}i<h  ITawk  rea<*hed  San  Juan  IIar])or  on  the  morning  of  January  2,  and 
preparations  were  at  once  begun  for  field  work.  During  the  aftern(K)n  of  the  2d 
and  the  morning  of  the  next  day  observations  were  made  along  the  shore  of  the 
harl>or  and  on  the  seaside  of  the  little  island  upon  which  San  Juan  is  Imilt,  and 
in  the  afterncH)n  of  the  3d  the  first  <'ollecting  was  done.  With  the  cutter,  Me.s.srs. 
Evennann,  Moore,  Marsh,  and  Wilson  went  to  the  head  of  the  harbor,  then  up 
Martin  Pena  Inlet  some  4  miles  to  beyond  the  railroad  bridge  and  the  military  road. 
This  inlet  is  from  *M)  U>  150  feetwid<»,  2  to  10  f«»et  deep,  and  extends  through  low-tide 
flats  coverc»d  with  a  dense*  growth  ui  low  mangrove  bushes.  The  water  was  more  or 
less  stained  with  vegetabh'  juices  and  the  bottom  was  usually  of  l)lack  mud  or  mixed 
nuid  and  broken  shells.  The  only  fishes  seen  wen»  a  f(»w  young  nnillets.  Beginning 
a  few  rods  alK)ve  the  mouth  of  the  inlet  and  continuing  W(»ll  toward  the  railroad 
bridge  we  found  the  mangrove  stems  thickly  covered  with  the  shells  of  the  small 
native  oyster  (a  fonn  of  (htvia  vinjini<ut).  The*  majority  of  these  shells  wen*  alive, 
though  many,  ])articularly  those  highest  on  the  stems,  were  dead.  On  these  stems 
we  also  found  many  small  ])arnach\s,  an  occasional  Mijt!hit<  r./v/.v///.v,  and  groups  of 
})ryozoans,  and  among  the  stems  were  a  good  many  small  cnibs  and  an  cn-casional 
individual  of  a  larger  sjx^cies  wnth   red  back  and  white  claws  ((runntj^jH  rrftrtttntn). 

At  one  place  on  this  inlet  the  low  ground  or  mangrove  swamp  is  quite*  narrow 
on  the  south  side*  and  a  considenible  hill  of  chertv  limestone  rises  from  near  tlu* 
wat4*r\s  edge.  In  this  hill  are  three  or  four  small  cav<»s  in  which  a  few  bats  were 
found,  api)ar(»ntly  all  of  one  species,  probably  Artihru-s  jprrf<jHr!Ilatnj<, 

During  the  subse((uent  days  spent  at  San  Juan  other  trips  were  made  up  this 
inlet  and  the  boat  dredge*  was  us(*d  at  several  [)laces.  The  ])ottom,  howev(*r,  proved 
(juite  barren,  and  very  little  life  of  any  kind  was  found.  Fishes  were  (*xtremely  rare 
and  mollusks  and  crustiiceans  wt*re  sciirc(»lv  less  so.  Amonjr  the  manirrov<*s  several 
siXH'imens  of  water  birds  were  s(*en,  the  kingfisher  {Crnjle  nJnjon)^  })rown  [>elican 
{Pd^rajiUM  fuj<ruM)^ great  blue  heron  {Anhn  /i/'ro(h\/.s)^  litth*.  blue  heron  (Anhn  nrrnhui)^ 
little  gn*en  heron  {Anh'n  r!nu<rf'n.s)^  a  species  of  rail  and  a  sandpi|M>r.  On  the  shore  a 
nuinl)er  of  land  l)irds  were  seen,  among  them  the  American  vocli^tnvt  (Sffojt/iaf/ff  ruti- 
clfla)^  a  fly-cat<'her  called  jdtlrr*'  by  the  natives  {TyrautniH  (loinitilvcvsts)^  sunnner 
yellow-bird  {Demi rolca  peUu'liUi  niiicaj)Ul<t)^  a  vireo  ( T7/vy>  caJUIri^)^  and  sevend 
others  which  we  did  not  know  and  of  which  no  specimens  were  obtained. 
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San  Ant^mlo  Bruhjt-, — At  iti>  eai^t  end  tlie  little  island  upon  which  San  «Iuan  is 
built  is  connected  with  the  mainland  by  the  bridge  of  San  Antonio,  which  crosses 
the  San  Antonio  Channel.  Several  trips  were  made  to  the  vicinity  of  this  bridge 
and  the  shores  of  the  chaiuiel  just  east  of  it  proved  to  ))e  excellent  collecting-ground. 
At  the  north  end  the  lx)ttom  is  of  clean,  comj^act  sand,  with  patches  o'f  algte,  and  the 
depth  soon  increases  to  a  fathom  or  more,  while  the  south  shore  has  a  bottom  of 
sand  and  mud  and  the  depth  increases  less  rapidly.  The  seine  could  be  operated 
XQvy  well  except  on  the  south  side,  where  it  would  occasionally  fill  up  with  mud. 

Palo  Seen, — ^ Across  the  bay  from  San  Juan^  at  the  mouth  of  the  Bayamon  River, 
IS  the  little  fishing  village  of  Palo  Seco.  The  fishing-grounds  are  in  the  river  near 
its  mouth,  where  the  water  is  abiiost  fresh,  though  dirty  from  the  muddy  bottom 
and  debris.  The  commercial  fishing  here  is  principally  with  gill  nets  set  across  the 
mouth  of  the  river.  These  are  used  chiefly  for  "Miza-'  (mullet).  Seines  and  cast 
wqXa  are  also  used  to  some  extent,  the  principal  species  taken  in  the  former  being 
'*sardina''  {Ojpt^thonrma  ogUnum)^  Cara?i.r  htpjHjx^  Hyp^frhainphaM  nnlfasciatu^. 
Oll[fnj)J!t*'S  Mffurff^t^  Polythirtyhi^  r!rg!n!rtiM,  S*flrne  rom<ff\  Trarftltwtus^  Spfter^ndf^t, 
(}(ifHrsoj\  and  Tji^Hfttx  sur!nantens!^.  The  species  taken  in  cast  nets  were  *'mojarra'' 
{Gems  JttuatuM)  and  nuillet. 

CaiiiTin,  Across  the  Iwy.  southwest  from  San  Juan,  is  Oitaiio,  a  small  village, 
the  shore  terminus  of  the  milroad  leading  to  Ifeiyamon,  where  some  fishing  is  carried 
on.  Th<»  shore  between  this  pla<*e  and  Palo  Seco  is  sandy  and  the  depth  of  water 
incivases  moderateiy.  This  shore  was  not  particularly  good  as  a  collecting-ground, 
though  SOUK*  s|)ecies  were  secured  which  had  not  \yK^^\\  taken  before. 

StaMhtn'r  n*4ir  Satt  Juan. — The  seashore  or  wall  of  the  little  island  upon  which 
San  .Fuan  is  built  was  examined  throughout  its  entire  length,  from  Morro  Castle  to 
Esc'ambron  Point  and  on  around  to  Fort  San  Geronimo.  This  coast  is  chiefly  a  high, 
rocky  wall,  upon  which  the  waves  and  breakers  are  constantly  thundering.  In  a  few 
places,  chiefly  toward  the  east  end.  are  tide-pools  in  which,  at  the  proper  stage,  some 
small  fishes  can  l>e  found— principally  mariposjLs  {KajHunartntrua  and  Abudefdnf) 
and  cfobies.  In  the  little  cove  In^tween  Rscambron  Point  and  Fort  San  Geronimo  is 
a  short  stretch  of  sjuidy  l)each,  the  depth  increasing  moderately  and  the  bottom  witli 
a  liberal  supply  of  alga?,  where  fair  collecting  can  be  had. 

San  Genaifatff.-The  shore  l)etween  Fort  San  Geronimo  and  San  Antonio  Bridge 
is  also  good  collecting-ground.  This  locality  was  visited  frequently  by  Mr.  George 
M.  Gray,  of  Woods  Hole,  Mass.,  during  the  winter  of  18t>9.-lfKX),  and  a  collection  of 
about  37  species  of  fishes  obtained.  Mr.  Gray  has  kindly  permitted  us  to  examine 
his  collection  and  to  include  the  species  in  the  present  rei)ort.  All  specimens  credited 
in  this  paper  to  San  Geronimo  belong  in  the  collection  made  by  Mr.  Gray. 

S,tn  Juan  market. — During  our  stay  at  San  Juan  (January  2  to  17)  it  was  our 
custom  to  visit  the  San  Juan  market  every  morning  to  learn  what  species  of  fishes 
were  handled  there,  the  relative  abundance  of  each,  the  methods  of  handling  the  fish, 
and  the  price  at  which  each  was  sold.  Market  here,  as  well  as  elsewhere  in  Porto  Rico, 
In^gins  very  early  in  the  morning  and  is  practically  over  by  7  or  .S  o'clock.  It  was 
therefore  necessary  to  nnich  the  market  as  early  as  ix)ssible  to  see  the  fish  stalls  at 
their  Ix^st.  A  large  number  of  food-fishes  were  seen  and  many  valuable  specimens 
were  obtained.  During  the  winter  of  18iU>-llHX)  Mr.  Os^'ar  Riddle,  in  charge  of  the 
biological  work  in  the  Model  and  Training  Si*hool  at  San  Juan,  made  frequent  visits 

F.  C.  B.  1900-2 


18  BULLETIN   OF   THE   UNITED   STATES   FISH    COMMISSION. 

to  this  market.  His  excellent  training  as  a  natunilist  and  knowledge  of  ichthyology 
enabled  him  to  study  critically  the  fishes  found  and  to  gather  a  large  amount  of 
interesting  and  imix)rtant  information  concerning  them.  He  has  very  kindly  furnished 
us  a  report  embracing  the  results  of  his  ol)servations  and  inquiries,  and  we  desire  in 
this  place  to  c^xpress  to  him  our  deep  appreciation  of  his  intelligent  inter(\st  in  this 
matter  and  our  thanks  for  the  valuable  information  we  have  thus  obtained.  This 
information  will  l)e  found  in  the  chapter  dealing  with  the  commercial  fishes. 

Ca<jvai<. — While  at  San  Juan  a  trip  wa.s  made  toCaguas,  on  the  military  road,  25 
miles  (86  kilometers)  south  from  San  Juan  and  near  the  center  of  the  island  from 
north  to  south.  This  place  has  an  elevation  of  246  feet  above  sea-level,  and  lies  in  a 
beautiful  valley  surrounded  ])y  hills  of  moderate^  height.  The  llio  Caguitiis  flows 
northward  just  west  of  the  town,  then  turns  eastward  and,  after  a  tortuous  course  of 
about  2  miles,  flows  into  the  Rio  Loiza,  near  the  hacienda  of  Seilor  Nicholas  Quinones. 
The  seining  of  this  stream  was  (juite  satisfactory.  Though  fishes  of  considenible 
size  were  rare,  young  fishes  were  fairly  abundant,  the  following  speci(»s  IxMng  repre- 
sented: AtntffffJ*  tafffsira^  A(jonttsf(Pinut<  nutntlcoln,,  and  S!ry<J!utn  caijiitttt\  A  small 
shrimp  {Bltlnjnh  olferHl!)  was  very  abundant,  especially  among  weeds  growing  in 
the  water's  edge,  where  the  ])ottom  was  somewhat  nuiddy.  A  nmch  larger  shrimp, 
possibly  the  same  sp(»cies,  and  a  sword  shrimp  were  found  in  some  numb(»rs.  Only  a 
single  species  of  water  plant,  pro])ably  ^lyrUqthnUHin^  was  found  in  a  few  [)laces. 

The  Rio  Loiza  was  examined  just  above  th<^  mouth  of  the  Rio  Caguita.^,  2  miles 
northeast  of  Caguas,  where  it  is  75  to  loo  feet  wide  and  I  to  7  f«H^t  deep.  One  shore 
is  iLSually  low,  while  the  other  may  be  high,  rising  abruptly  into  wooden!  hills.  At 
the  hacienda  is  a  ford,  and  both  shores  are  low.  Seining  was  not  very  satisfactory. 
A  great  many  young  of  the  '"dajao"  {Aijttnoxtoinna  tHontlenJa)  wen*  caught,  and  a 
few  small  gobies  w^ere  seen.  We  were  told  that  good-sized  exami)l(\s  of  ''dajao'"  and 
"guavina'"  occur  here,  and  eels  are  caught  in  the  ''nasa,"as  (»xplaiiH»d  elsewhere. 
The  same  crust^iceans  and  mollusks  were  found  hen*  as  in  tlie  Rio  Caguitas. 

Bayamon  Rivrr, — One  visit  wjis  made  to  the  town  of  Bayamon,  about  «>  miles  south 
of  San  ffuan,  and  the  Bavamon  River  examined  near  the  town,  where  it  is  a  stream  of 
some  size,  flowing  through  a  level  plain  and  with  red  clay  banks  2  to  lo  f(»et  high. 
The  water  was  roily  from  recent  rains  and  somewhat  above  low-water  stage.  The 
river  contained  considerable  a(|uatic  vegetation.  At  first  the  seine  was  hauled  down- 
stream in  the  usual  way  over  the  rifti<*s,  through  the  deep  holes  and  through  various 
inviting  places,  but  scarc(*ly  anything  was  caught.  Then  it  occurred  to  us  to  see  if 
the  fish  might  not  be  hiding  in  th(»  hol(*s  under  the  banks.  The  seine  was  stretched 
lengthwise  of  the  stream  pamllel  with  the  bank  and  a  few  feet  from  it,  and  then 
pulled  through  the  water  and  up  against  the  ])ank.  Then  with  sticks  we  prodded  in 
the  holes  under  th(*  bank  to  scare  out  anv  fishes  that  miijfht  be  hidiuir  th(»re,  and  on 
lifting  the  seine  we  found  it  usually  well  filled  with  moron,  guavina,  ciaga,  dajao, 
anguilla,  camaron,  et<*.  Similar  experience  was  had  at  Caguas  in  the  Rio  C-aguitas 
and  the  Rio  Loiza.  Evidentlv  th«»  fresh-water  fishes  and  crustaceans  of  these  rivers 
have  ])een  able  to  protcH't  themselves  from  being  carricnl  out  to  sea  during  high  water 
by  occupying  protectcMl  pla<'es  in  the*  banks,  and  this  has  now  b(M*om«*  a  habit  with 
them.     This  habit  is  discussed  at  length  in  anothei*  portion  of  this  rcj)ort. 

Ancihf, — The7^V.v//  I/furk  did  not  make  any  stopat  Arecibo,  Imt  Professor  Kver- 
mauu  and  Mr.  Wilcox  visited  it  bv  mil  from  San  Juan.     Considenible  commercial 
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fishing  8cems  to  be  carried  on  here,  chiefly  in  the  mouth  of  the  Rio  Grande  de  Arecibo 
and  along  the  beach  in  front  of  the  city.  No  collecting  was  done  here  by  us,  but  a 
few  spei'ies  were  obtained  from  the  local  fishermen,  among  them  Elopa  murus,  Aitxis 
thazard^   Vomer  gahmensiif^  Coiwdon  ndbili^^  and  Micropogon  fumierL 

Aguadilla. — The  Fish  Hawk  spent  but  one  day  (January  18)  at  this  place,  dredg- 
ing in  the  harbor  (stations  6055  and  6056),  while  two  shore  parties  did  seining  and  other 
collecting  at  various  places  near  the  town,  l>etween  Punta  Borinquen  and  the  mouth 
of  Rio  Culebrinas.  Just  above  the  town  the  shore  is  very  roi'ky  and  abrupt.  There 
is  no  l)each,  and  it  is  passible  to  get  along  only  by  cmwling  among  or  over  the  large 
and  wave-worn  rock  masses  rising  abruptly  from  water  several  feet  deep  and  upon 
whi(*h  the  waves  are  constantly  dashing.  These  rocks  were  thickly  covered  with 
several  species  of  small  gasteropods  (chiefly  XtTttn  peleronia  and  related  species)  and 
a  large  species  of  Chiton. 

In  the  Imy  in  front  of  the  town  the  water  increases  in  depth  quite  rapidly,  so  that 
the  use  of  small  collecting  seines  (50  to  150  feet  long)  was  not  very  satisfactory.  The 
beach,  however,  is  sandy,  and  the  seines  were  hauled  with  fair  success.  Farther  down 
the  l)each  the  depth  increased  more  gradually  and  the  seine*  collecting  was  somewhat 
more  satisfactory.  Opposite  the  Columbus  monument  (marking  the  spot  where 
Columbus  is  supix)sed  to  have  landed  November  17,  11:1*3)  the  surf  wils  too  strong 
and  successful  collecting  could  not  Ik*,  done;  but  nearer  the  town  were  found  some 
shoals  covennl  with  alga?  and  other  vegetation,  where  fishes  and  crustaceans  were 
fairly  abundant  and  good  collecting  was  had,  though  considerable  aiuioyance  was 
claused  by  the  seine  persistently  catching  on  the  rocks.  A  numl>er  of  food-fishes  were 
obtained  from  the  native  fishermen,  and  on  a  visit  which  Mr.  ^Iai*sh  made  to  Aguadilla 
by  rail  from  Mayaguez,  on  January  22,  sevei-al  additional  sjx^cies  were  obtained. 

Mayaffuez. — Mayaguez  Harbor  proved  to  be  an  excellent  collecting-ground,  and 
all  four  lines  of  investigation  were  carried  on  successfully  each  day  during  the  sUiy 
at  this  place  (January  19  to  28).  The  vessel  made  dredging  stations  6057  to  6071, 
and  two  shoi*e  parties  were  usiuiUy  at  work.  Various  g(X)d  collecting-grounds  were 
found.  Perhaps  the  l)est  was  al)out  the  mouth  of  a  little  creek  just  above  the  playa 
and  on  and  al)outthe  coml  reefs  in  the  same  neighborhood.  Here  the  bottom  was  of 
sand,  well  covei'ed  with  alga;  in  manv  places,  and  the  depth  increased  only  moderately. 
Some  of  the  most  interesting  fishes  were  seined  here,  among  them  being  species  of 
AntimnarluM^  Eupomaeentrus^  ChfBtodon^  etc. 

The  coral  reefs  here  proved  exceedingly  interesting.  They  were  made  up 
chiefly  of  fan  coral  {L<o/)ora  viuncata  paljnata)  and  the  stag-horn  coral  {Tmpora  miiri- 
rata),  with  which  were  mixed  a  good  many  heads  of  one  of  the  brain  corals  (Platygyra 
rtvid!^)  and  patches  of  Pterogorgia  acerma  and  RhfpidfxjorgiajlabeUam^  whose  long, 
brightly  colored  branches,  swaying  back  and  forth  by  the  waves,  presented  a  very 
beautiful  scene.  In  a  few  places  small  masses  of  coral  were  exposed  as  the  waves 
I'eci^ded  at  low  tide,  and  upon  these  the  brown  'i)elicans  would  rest;  but  usually  the 
broad  sheets  of  the  fan  coral  spi-ead  out  from  a  few  inches  to  4  or  5  feet  beneath 
the  surfa(*e  of  the  water  and  were  never  exposed.  These  sheeb^  were  often  very 
broad  and  very  l>eautiful  when  observed  through  1  to  3  feet  of  clear,  quiet  water. 
Walking  about  over  these  reefs  was  a  somewhat  hazjinlous  undertaking;  the  edges 
of  the  thin  sheets  would  always  break  when  stepi)ed  upon  and  not  infrequently  the 
entire  blade  would  break  away,  precipitating  the  investigator  among  a  mass  of  coral 
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blades  with  sharp  or  jagged  edges,  which  would  cut  or  lacerate  one's  legs  and  hands 
in  the  most  painful  manner.  Then  most  of  these  species,  at  least  Mlllepora  alci- 
vomis^  IHeriujimjia  acerosa  and  Rhipuhnjimjia  fahelhun^  have  the  sting  cells  well 
developed  and  render  one's  condition  still  more  uncomfortable.  Swimming  alx)ut 
in  the  open  places  among  the  comls,  hiding  under  the  spreading  blades,  and  resting 
quietly  in  the  nooks  and  corners  everywhere,  gaily  colored  tishes  could  l)e  seen.  The 
most  abundant  was  perhaps  Ahuihfdnf  MtxntUis^  called  '*mariix)sa"  l)v  the  natives; 
tangs,  cockeye  pilots,  blennies,  the  young  of  seveml  snappers  {Neomwnis  .sf/nuf/risj  N, 
ana!it<)  yellow-tails,  parrot-fishes,  and  scorpa»nas  were  also  noticed. 

Among  those  coral  masses,  covered  more  or  less  with  alga\  were  found  a  good 
manv  crusbiceans,  and  down  in  the  interstices  were  star-fishes  and  sea-urchins.  The 
uiost  abundant  urchin  was  an  excec^dingly  long-spined  species  {Dnuh'tna)^  the  wound 
from  whose  spines  is  very  painful.  Very  few  mollusks  were  found  among  these 
corals,  but  in  the  shallow  water  nearer  the  shore,  in  the  sand',  or  among  the  masses 
of  Porites,  shells  were  fairly  abundant,  though  the  s}Xici(»s  represented  were  few. 
Decidedly  the  most  abundant  was  a  little  I)nint.i\  which  was  conmion  just  at  the 
water's  edge,  and,  as  the  wavt\s  receded,  numbers  could  b(»  seen  hurriedly  Inirrowing 
themselves  in  tlie  sand.  So  ((uickly  would  they  disappear  that  it  would  require 
prompt  action  to  dig  them  out  l>efore  the  coming  of  another  wave. 

Another  good  seining-ground  was  on  the  sandy  ImmicIi  u[)  the  coast  for  a  mile  or 
more  above  the  r(»ef  and  towtird  Punbi  del  Algarrobo,  in  front  of  a  large  cocoanut 
grove  which  extends  along  near  the  shore  for  considerable  distance.  Tln»  water 
increased  in  depth  moderately,  the  bottom  was  of  sand  covered  with  a  liberal  growth 
of  alga»,  and  fishes,  crustaceans,  mollusks,  sea-urchins,  s«Mi-cucumbers,  etc.,  were 
reasonably  abundant.  The  most  conunon  fishes  were  the*  smaller  scaroids,  such  as 
Spnr!s(f7n(i  .rf/sfrodon^  S,  //////•/'Wr.v,  S.  hifj>Ioiityi<f(t,i\  S,  ff(irrsc(/i.s^  and  Scart/s  r/v;/<v7^v/A'. 
The  short-spined  white*  sea-urchin  (To.rifptwu^steH  raruyatu^)  wasalnindant,  as  was  also 
the  large  sea-cucumber  i^lloloflmna  fiurftHtin*'ni<!f<), 

Considerable  work  was  done  with  the*  boat  dredge  in  Mayaguc^z  l^iy.  The  larger 
part  of  the  bay  was  covered,  ])ut  the  only  dredging-grounds  of  value  wcmh^  b(»tween 
the  coral  reefs  already  d(»scrib(»d  and  Punta  del  Algarrobo.  The  soutlu»in  part  of 
the  harbor  was  dead  bottom  and  almost  completely  barren.  Tht*  principal  obji>cts 
obtained  with  the  l^oat  dredge  were  many  small  crustaceans,  including  seveml  s^K^cies 
of  crabs  not  obtained  before,  five  or  six  species  of  sea-urchins,  and  a  few  mollusks. 

The  dredging  in  this  vicinity  was  somewhat  more  satisfactory,  and  some  of  the 
stations  were  particularly  rich,  especially  in  bivalves.  One  station  which  proved 
exceedingly  rich  is  No.  (»0J)2.  The  dredge  was  hauled  here  in  25  to  3()  fathoms  over 
bottom  com[X)sed  of  nmd,  sand,  and  sh(»lls  and  in  a])out  J^  pints  of  material  saved 
more  than  100  s|XM'ies  of  mollusks  were  represented. 

Pucvta  Rfiil  (hi  Cnho  lioJfK — This  small  bay  and  vicinity  proved  vt»ry  gocxl 
collecting-ground.  The  best,  perhaps,  was  along  the  south  side  of  the  small  bay,  near 
the  cocoanut  grove  of  Senor  Don  Ignacio  (i.  Vidal.  The  l)ay  here  was  w(»ll  supplied 
with  algiP,  th(»  l)ottom  was  usually  suital)le,  and  fishes  were  abundant.  Much  of  the 
shore  in  this  vicinity  is  covered  with  mangroves  bushels,  and  it  is  here*  that  the  largest 
and  best  oysters  are  o])tain(Kl.  It  was  learncMl  that  some  oysters  are  occasionally 
gathered  here  for  the  market  at  Mayaguez  and  perhaps  other  towns  of  the  island. 
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At  this  place  we  found  fishing  boats  with  live-welLs,  after  the  manner  of  those 
in  common  use  at  Key  West.  By  eliciting  the  interest  of  these  fishermen  we  were 
able  to  obtain  excellent  specimens  of  many  important  food-fishes,  among  them  several 
species  not  previously  secured.  These  fish  had  been  caught  chiefly  in  the  basket 
traps;  a  few  were  taken  with  hand  line. 

The  sixide-fish  {Cftwtodipterm  fahfr)  was  seined  here  in  large  numbers. 

EnsriunJa  del  Btpqutfron. — This  open  bay  is  only  a  few  miles  south  of  Puerto 
Real.  Our  work  on  this  coast  covere<l  practically  the  entire  shore  from  Puerto  Rt*al 
to  Los  Morillos  de  Cain)  Rojo  at  the  extreme  southwest  corner  of  the  island.  Just 
l)elow  Puerto  Real  is  a  rocky  and  abrupt  section  of  the  shore  terminating  in  Punta 
de  Guanaquilla^  a  rocky  point  several  feet  high,  at  the  north  side  of  Ensenada  del 
Boqueron.  The  entrance  to  this  bay  is  quite  wide,  and  as  but  little  protection  is 
afforded,  the  surf  is  usually  heavy.  Much  of  this  shore,  however,  is  good  collecting- 
ground.  The  best  place  is  perhaps  on  the  north  side  near  the  Hacienda  Romana  of 
Senor  Don  Pablo  McAllister.     Dredging  stations  G072-<>078  were  made  off  this  coast. 

Guanlcit, — Parts  of  two  days  (January  28  and  21*)  were  spent  at  this  place. 
Guanica  Bay  is  one  of  the  l)est  protected  harl)ors  in  Porto  Rico.  Inside  the  harbor 
the  shores  are  in  most  places  of  comi>act  sand  over  which  seines  can  l)e  drawn  without 
diflSculty.  At  the  upper  end  the  water  is  shallow  and  vegetation  is  abundant.  In 
places  the  l)ottom  is  somewhat  nmddy,  but  not  suflSciently  to  make  shore  collecting 
impossible.  Animal  life,  however,  was  unexpectedly  rare  in  this  pjirt  of  the  Ijay.  On 
the  northeast  side  of  the  harlwr  more  fishes  were  found,  but  the  bottom  was  rockv 
in  places,  which  made  it  difficult  to  make  successful  hauls.  Specimens  of  Chilomyc- 
ft-ruj^  and  J///;///c<7;*//*»/x  that  had  not  been  seen  elsewhere  were  obtaine<l  here.  Just 
outside  the  harbor,  on  the  west  side,  is  a  coral  reef  which  was  particularly  rich  in 
crustaceans,  annelids,  and  otht^r  in  vertebrates.     No  dredging  was  done  at  this  place. 

Ponce, — The  harlK)r  at  Ponce  is  mereh'  an  op<Mi  roadstead,  and  during  our  stay 
there  (January  3<>  to  February  2)  the  water  was  too  rough  for  satisfactory  collecting, 
except  during  the  early  part  of  the*  day  or  in  particularly  well-protecte<l  situations. 
The  places  visited  were  the  shore  and  three  small  islands  westward  from  the  playa 
and  the  reef  al)out  the  C  ardona  Island  light-house,  all  of  which  proved  exceptionally 
rich  in  tlshes,  mollusks,  and  crustaceans.  A  number  of  new  and  interesting  spei»ies  of 
each  group  were  obtained.  The  shore  westward  from  the  playa  is  of  compact  sand, 
and  seining  c*an  l)e  carried  on  fairly  well  as  far  out  as  the  little  Lslands  about  Punta 
de  las  Cucharas.  These  islands  are  low,  but  dry.  About  some  of  them  are  a  few 
clumps  of  mangrove.  Al)out  a  very  small,  naked  sand  island  excellent  collecting- 
ground  was  found,  and  here  the  type  of  IhtratonnfuM  (Jeror!^^  a  new  and  interesting 
species  of  lal)roid  fish,  was  found  among  the  alga\  An  old  coral  reef  here  also 
afforded  many  interesting  si>ecies.  The  reef  at  Cardona  Island  was  visited  frequently 
and  proved  unusually  rich  in  new  and  interesting  forms,  among  them  three  new 
species  and  two  new  genera  of  fishes  {(HUIaM  jorthuri^  CoralUozetxix  cardoticp^  and 
Auchenopferiii<  rtjiguhttvM),     No  dn^dging  was  done  by  the  ship  at  this  place. 

Arrtfyo. — The  surf  here  was  too  heavy  for  seining,  but  the  reef  at  Punta  de  las 
Figuras  yielded  considerable  interesting  material,  and  was  particularly  rich  in  crus- 
taceans. Other  parts  of  the  reef  were  examined,  but  proved  not  so  productive  as  the 
region  near  the  light-house.  Considerable  commercial  fishing  is  ilone  at  Arroyo,  chiefly 
with  basket  trapt),  though  haul  seines,  liand  lines,  and  cast  nets  are  also  used;  and  from 
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fishermen  several  valuable  specimens  were  obtained,  among  them  being  some  species 
of  fishes  new  to  the  collection.     The  ship  did  not  do  any  dredging  about  Arroyo. 

Vieqiie^  Jdand. — The  entire  north  coast  of  this  island  is  without  bays  or  harbors, 
and  is  so  exposed  that  a  heavy  surf  is  constantly  beating  from  one  end  of  the  island  to 
the  other,  rendering  collecting  pi*ac*tically  impossible.  The  south  side  has  four  or  five 
well -protected  bays  and  would  doubtless  prove  a  rich  and  interesting  collecting-ground. 
Along  the  north  shore,  near  Isabel  Segunda,  the  principil  town  on  the  island,  a  few 
hauls  with  the  seine  secured  several  species  of  fishes;  and  in  a  little  creek  west  of  the 
town  some  bi*ac*kish- water  species  were  taken,  including  young  nmllet  (Mngil  cure- 
7fi(t)^  Guumtm  guwvlna^  vobB.\o  {Cefitrojx/mux  tmdf^d/na/ !^)^  imd  hog-choker  (^-Ic'A/Vw^ 
luKfatwi),  Si>ecimens  of  several  food-fishes  were  obtained  from  the  fishermen,  and 
a  few  other  species  were  collected  on  the  reef  near  the  town. 

Dr.  Moore  visited  El  Caballo  Blan(*o,  a  small  shoal  al)out  1.5  miles  northwest 
from  the  town,  where  he  made  valuable  collections  of  invei'tebrates. 

Cxdd^ra  Island, — The  shore  collecting  a]>out  this  little  island  was  chiefly  inside 
Ensenada  Honda  and  along  the  neighboring  shores  out^^ide.  This  harbor  is  one  of 
the  best  as  well  as  one  of  the  prettiest  found  in  Porto  Rico,  or  any  of  the  outlying 
islands.  It  is  commodious,  the  depth  is  sufficient  for  large  vessels,  the  entrance  is 
very  narrow,  and  it  is  surrounded  ])y  high,  picturesque  hills.  The  shores  of  this 
bay  are  usually  high  and  there  is  little  or  no  mangrove.  In  most  places  the  depth 
increases  slowly,  the  bottom  is  usually  well  covered  with  alga>,  and  there  are  no 
rocks  which  interfere  with  seining.  The  place  is  therefore  quite  suitaWt*  for  this 
kind  of  collecting,  and  a  good  number  of  desirable  specimens  was  obtained. 

Just  acrass  the  neck  of  land  forming  the  southwest  side  of  the  harbor  is  an 
indentation  in  the  coast  called  "'Seine  Bay"  by  the  Tortola  fishermen.  Here  the 
coast  sweeps  around  in  a  broad,  gentle  curve  with  a  long  beach  of  clean,  compact 
white  sand,  which  was  found  to  be  an  excellent  seining-ground.  In  one  part  of  the 
bay  the  water  is  quite  shallow,  and  a  considerable  area  is  covered  with  small  masses 
of  dead  coral,  under  and  about  which  many  small  but  interesting  fishes  were  found. 
By  first  surrounding  one  of  these  masses  with  a  light  seine  and  then  lifting  the  coral 
mass  out  of  the  way,  the  fishes,  crabs,  etc.,  hiding  under  it  could  usually  be  captured. 
Seining  was  also  succe^ssful  in  several  naked  open  areas  or  deeper  pools,  free  from 
vegetation,  and  with  clean,  white,  sand  ])ottom,  in  which  various  species  of  fishes 
were  seen.  The  most  conspicuous  fishes  in  the  pools  and  about  the  coral  masses 
were  cockeye  pilots  {EupouiaceiitnuH  and  Ahudifduf)^  young  snappers,  and  young 
mojarras,  while  under  the  rocks  various  species  of  blennies  would  be  found.  Certain 
species  of  starfishe^s  and  sea-urchins  were  also  common. 

Brown  pelicans  were  quite  abundant  here,  as  also  on  the  reefs  at  Mayagiiez  and 
Guanica,  feeding  upon  ''sardinas"  and  such  other  fishes  as  they  could  catch. 

At  the  lower  or  southeast  end  of  this  cove  a  high,  rocky  point  comes  down  to  the 
water.  The  shore  is  very  rocky  and  a  rich,  live  reef  comes  close  in.  Attempts 
were  made  to  collect  on  this  reef,  but  the  surf  was  too  high  and  little  could  l)e  done. 

The  region  off  this  side  of  Culebra  Island  is  one  of  the  principal  fishing-grounds 
visited  l)y  the  fishermen  from  Tortola,  St.  Thomas,  and  Santa  Cruz.  These  fishermen 
make  the  bulk  of  their  catch  in  the  pots  or  basket  tmps.  These  are  usually  baited 
with  white  chunks  of  cactus  pulp,  which  probably  serve  simply  as  a  decoy,  and  set  in 
5  to  8  fathoms  of  water.     Each  pot  has  usually  three  buoys,  fastened  to  it  by  long, 
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plaited  ])ark  or  wooden  ropes.     The  principal  fishes  seen  in  the.se  pots  at  the  time  of 
our  visit  (Febi-uary  7  to  12)  were  tangs,  hog-fish,  black  grouper,  and  white  grunt. 

On  the  neck  of  land  separating  this  cove  from  the  harbor  is  a  small  lagoon  of 
nearly  fresh  water,  entirely  surrounded  by  such  a  dense  border  of  mangroves  that  it 
was  impossible  to  do  any  seining  in  it.  Such  an  examination  as  could  be  made  did 
not  show  that  the  lagoon  contained  any  fish.  Al)out  it  were  seen  a  few  coots,  ducks, 
fishhawks,  and  kingfishei*s,  as  well  as  various  s|K»cies  of  land  birds. 

The  reef  on  each  side  of  the  entnince  to  the  harbor  was  found  to  be  the  richest 
in  species  of  any  we  visited.  Not  only  were  mollusks,  crustaceans,  annelids,  and  many 
other  groups  well  represented,  l)ut  many  species  of  fishes  were  found,  including 
several  undescribed  forms.  That  portion  of  the  n^ef  east  of  the  entrance  was  par- 
ticularly interesting,  and  the  corals  there  were  unusually  fine.  Our  best  specimens 
of  the  stag-horn  coral  were  obtained  at  this  place. 

Dredging  stiitions  f>079  t^)  600.5  were  made  between  the  islands  of  Vieques  and 
Cule])ra,  and  eastward  toward  St.  Thomas,  in  depths  varying  from  6  to  25  fathoms. 
The  bottom  at  all  these  stiitions  was  of  coral  rock  or  coral  and  sand,  and  was  exceed- 
ingly destructive  to  dredging  apparatus.  The  attempts  to  use  the  dredge  or  the  beam 
trawl  were  very  discouraging.  The  net  was  sure  to  catch  upon  or  under,  ragged, 
projecting  rock,  and  the  whole  thing  would  be  carried  away  or  the  bottom  torn  out  of 
the  net.  The  most  satisfactory  work  done  here  was  with  the  tangle,  which,  though 
most  exasperating  to  work  with,  nevertheless  always  brought  up  a  considerable  amount 
of  valua]>le  material,  most  of  which  could  be  saved  by  exercising  unlimited  care  and 
patience.  Many  of  our  most  interesting  species  of  mollusks,  crustaceans,  and  fishes 
were  obtained  at  these  stations,  and  this  region,  in  spite  of  the  very  rough  character 
of  the  bottom,  was  our  most  satisfactory  dredging  ground. 

ITucnr*^, — Some  time  (Februaiy  18  to  lf>)  was  devoted  to  investigations  in  the 
vicinity  of  Ilucares.  This  small  place  is  the  port  of  Nagualx),  and  is  only  a  few  miles 
up  the  coast  from  Playa  de  Humacao.  This  coast  is  afforded  some  slight  protection 
by  Punta  Lima  and  Cayo  Santiago,  but  very  little  collecting  could  ]>e  done  along  the 
shore  near  Ilucares,  and  still  less  at  the  playa,  on  account  of  the  roughness  of  the 
surf.  On  the  lee  side  of  Cayo  Santiago  fairly  good  ground  was  found;  but  b}"  far  the 
richest  collecting  in  this  region  was  in  the  little  cove  just  a])ove  Point  Lima.  The  surf 
here  was  comparatively  smooth,  the  bottom  was  free  from  rocks,  and  fishes  and  other 
animals  were  fairly  abundant,  both  as  to  individuals  and  species.  A  small  brackish 
pool  on  the  shore  at  this  place  afforded  some  additional  species,  the  most  interesting 
of  which  was  the  tai*pon,  of  which  a  number  of  young  individuals  were  obtained. 
Three  dredging  stations  (Nos.  r>()97  to  601)9)  were  made  off  Ilucares,  which  yielded  a 
goml  deal  of  valuable  material. 

Fujardo, — The  last  work  done  by  this  expedition  was  off  Fajardo,  February  16 
and  17.  This  coast  is  apparently  })ut  poorly  protected  against  the  northeast  trade 
winds,  and  during  our  stiiy  a  heavy  surf  was  constantly  rolling,  precluding  the  possi- 
bility of  di*awing  a  seine.     It  was  even  diflScult  to  make  landings  with  rowboats. 

A  short  distance  off  the  playa  are  two  little  islands,  Cajo  Obispo  and  Cayo 
Sanqudo,  a])out  which  was  excellent  collecting-gi'ound.  On  the  lee  side  many  parrot- 
fishes,  cha}todonts,  and  cockeye  pilots  or  mariposas,  and  one  fine  specimen  of  the  inter- 
esting pipe-fish,  f  </;»////[ /Y>/^/////y>^  cayoruiu^  were  obtiiined.  The  water  here  is  shallow 
for  a  considerable  distance  from  shore,  and  the  bottom  is  usually  smooth  and  well 
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covered  with  alga?.  On  the  windward  side  is  a  very  interesting  reef,  made  up  chiefly 
of  masses  of  dead  coral  on  the  shore  side;  these  masses  were  always  well  covered  on 
the  outside  with  small  crustaceans  and  univalve  moUusks,  and  hy  breaking  the  masses 
and  pulling  them  apart,  which  could  usually  Ix*  done  (|uite  easily  with  the  hands, 
many  other  species  were  found  hidden  or  lurking  in  the  interstices  or  in  burrows  of 
their  own  making.  Seveml  species  of  lishes  were  thus  obtained,  including  some  that 
are  new. 

This  part  of  the  Porto  Rican  coast  was  particularly  rich  in  mollusks,  a  number 
of  species  being  obtained  here  that  were  not  seen  elsewhere.  One  int^^rcsting  bivalve, 
Oythei'ea  dlone^  seems  to  be  not  uncommon  here,  though  it  is  said  not  to  occur  at  any 
other  place  about  Porto  Rico. 

CHARACTERISTICS  OF  THE  AQUATIC  FAUNA  OF  PORTO  RICO. 

Certain  interesting  peculiarities  of  tlie  aquatic  fauna  of  Porto  Rico  are  directly 
traceable  to  the  physical  charactiu-istics  of  the  shores  and  environing  watei's.  The 
shallow,  submerged  bank  from  which  the  island  rises  l)orders  it  very  narrowly,  and  all 
sides  soon  drop  oflf  into  great  depths.  The  10i)-fathom  line  is  close  to  the  shore,  par- 
ticularly on  the  north  and  south  sides.  On  the  north  a  depth  of  3,000  fathoms  is 
soon  found,  and  a  little  farther  out  is  the  ""  Brownson  Deep,"  with  its  great  depth  of 
4,561  fathoms.  On  the  Caribbean  side  also  the  platform  is  narrow,  a  depth  of  2,500 
fathoms  being  soon  reached.  On  the  east  and  west  ends  the  platform  is  continuous  in 
each  direction  and  the  depths  are  frequently  U\ss,  though  by  no  means  inconsidemblc, 
as  700  fathoms  has  been  found  at  the  east  and  OOO  fathoms  in  Mona  Passage.  Not  only 
is  the  border  of  shallow  water  about  the  island  very  narrow  but  there  are  scarcely 
any  banks  or  shoals.  Probably  the  only  ones  are  in  Mona  Passage  and  these  are  of 
uncertain  depth  and  location.  With  the  exception  of  San  Juan,  Guanica,  and  Jobos 
harbors  on  Porto  Rico,  and  Ensenada  Honda  on  Culebra  Island,  the  entire  coast  is 
exposed,  not  only  to  frequent  storms  )>ut  to  th(»  strength  of  the  trade  winds,  and  for 
a  part  at  least  of  every  year,  or  even  of  every  day,  there  is  a  h«Mivv  surf  which  beats 
against  the  rocky  shores  or  swashes  back  and  forth  incessantly  on  the  sandy  ))eaches, 
holding  detached  obj(»cb^,  rocks,  sticks,  or  animals  at  its  mercy. 

That  this  rigorous  environment  has  produced  certain  modifications  of  form  and 
habit  which  enable  the  animals  to  resist  or  circumvent  the  force  of  the  s(»a  is  perfectly 
evident  from  an  examination  of  the  species  of  any  group.  The  crustaceans,  perhaps, 
have  been  most  interestingl}'  modified,  the  adaptation  taking  the  direction  of  an 
unusual  development  of  hooks  and  spines  upon  the  legs  which  enable  them  to  hold  on 
to  corals,  alga»,  or  other  objects;  and  the  fauna  on  the  exposed  coast  is  remarkable  for 
the  great  !umi))er  of  species  possessing  such  characters  and  the  almost  (Mitire  absence  of 
species  not  so  moditi(»d.  Some  species  also  sinmlate  bits  of  alga,  or  actually  have  alga; 
growing  on  tlieir  backs,  so  that  when  clinging  to  a  mass  of  coral  they  are  practically 
indistinguisha})le.  Often  have  we  examined  small  mttsses  of  dead  coral  and,  deciding 
that  it  contained  nothing,  would  be  on  the  point  of  throwing  it  away,  when  a  small 
portion  of  the  mass  would  begin  to  move  and  we  would  discover  it  to  be  a  small 
algie-cov^ered  crustacean.  Other  species  of  crustaceans  maintain  themselves  by  living 
in  the  interstices  among  the  rocks  or  coral,  or  burrowing  into  them. 

The  most  characteristic  feature  of  the  molluscous  fauna  wa.s  the  gi*eat  preponder- 
ance of  those  species  which,  such  its  gasterojxxls,  can  cling  to  rocks,  or  which  either 
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burrow  into  rocks  or  live  among  tlieir  interstices.  Bivalve  shells  are  rare,  excepting 
those  which  either  live  in  or  burrow  into  the  coral  rocks  or  sand. '  The  species  of 
Doiiax.  so  common  at  Mayaguez,  is  an  excellent  illustration  of  this,  and  Cytherea 
dlane^  found  only  at  Fajardo,  is  another.  Starfishes  and  sea-urchins,  except  those 
species  which  live  in  or  under  rocks  or  among  the  branching  corals,  are  very  rare,  and 
such  other  animals  as  lie  exposed  upon  the  l)ottom,  or  which  have  no  special  means 
of  maintaining  themselves,  were  poorly  represented  or  entirely  absent.  The  facies  of 
the  fish-fauna  hits  l>ecn  determined  in  the  same  way.  Brackish-water,  free-swimming, 
shallow- water,  and  surface-swimming  fishes  are  notably  a}>sent,  while  there  are  many 
blennies  and  gobies  living  in,  under,  or  among  the  rocks  and  in  the  reefs;  gobies, 
cha?todonts,  and  the  like,  in  the  tide-pools  or  in  holes  in  the  rocks  along  the  shore, 
and  scjiroids  and  blennies  among  the  alga*.  Among  free-swimming  fishes  as  a  lode 
only  those  species  are  well  represented  which  live  at  sufficient  depths  to  prevent  their 
being  seriously  disturbed  by  the  constant  swashing  along  the  shore.  In  short,  all  the 
shore  species,  not  only  of  fishes  but  of  all  other  groups,  are  those  which  have  been 
able  to  maintain  themselves  either  by  holding  to  something,  by  burrowing  or  crawling 
into  the  r(x*ks,  by  living  in  protected  nooks  and  corners  along  the  shore,  by  living  in 
patches  of  alga',  })y  burrowing  in  the  sand,  or  by  darting  into  protected  places  when 
the  surf  becomes  too  strong. 

The  peculiar  physical  conditions  described  above  also  account  for  the  scarcity  of 
marine  mammals  and  reptiles,  and  for  the  apparent  absence  of  commercial  sponges 
alK)ut  the  island.  The  only  marine  mammal  known  from  Porto  Kico  is  the  manatee 
(probably  Tnchrchn^  lafhrfsfris)^  and  it  is  of  very  rare  occurrence,  owing  no  doubt, 
to  the  absence  of  broad  sluggish  rivers  in  which  it  finds  its  favorite  environment. 
Turtles  are  also  uncommon.  The  species  represented  are  said  to  be  the  hawksbill 
{EretinoehelyH  !mhnrata)  and  green  turtle  {Chelonia  inyda>)^  which  are  rare,  except 
at  the  east  end.  The  scarcity  of  turtles  is  doubtless  due  to  the  alisence  of  large  areas 
of  shallow  water  with  sandy  bottom.  80  far  as  known,  there  is  no  species  of  alligator, 
crocodile,  or  seal  alx)ut  this  island. 

What  has  been  said  of  the  marine  fauna  of  Porto  Rico  applies  equally  well  to  the 
inhabitants  of  the  streams  of  the  islands.  In  the  rivers  are  found  more  than  a  dozen 
species  of  fishes,  most  of  which  are  strictly  fresh-water  species  or  fishes  which  run  well 
up  fresh-water  streams,  and  with  these  oix'ur  several  species  of  shrimps  and  prawns. 
All  the  rivers  of  Porto  Rico,  as  already  stated,  are  swift,  turbulent  streams  at  all  times, 
and  during  heavy  I'ains  they  become  veritable  torrents,  carrying  everything  caught  in 
the  current  far  out  to  sea.  Fresh-water  inhabitants  of  these  streams,  in  order  to 
escaj^e  l)eing  swept  into  an  advei^se  environment  in  the  sea,  have  acquired  the  habit  of 
buiTowing  or  going  into  holes  in  the  banks  where  they  are  comparatively  safe,  even 
during  the  greatest  of  floods.  During  the  evolution  of  this  habit  the  individuals 
which  tended  to  seek  the  holes  in  the  Imnks  most  promptly,  and  to  remain  in  them 
most  persistently,  would  st:ind  the  lH\'^t  chance  of  surviving,  and  the  result  in  time  has 
lx*en  species  that  habitually  stay  in  the  protected  shelters  or  which  do  not  wander  far 
away. 
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lAgt  of  dredging  sUUvom  of  the  U.  S.  Fish  Commission  steamer  Fish  Hawk  abaiU  the  island  of  Porto  Rico. 


Station 
No. 

Date. 

Locality  and  exact  poeition.a 

Depth. 

Bottom. 

Dredging 
instruments. 

6060 
6051 
0052 

18S 
Jan. 

Jan. 

Jan. 

Jan. 
Jan. 
Jan. 

Jan. 

Jan. 

Jan. 

Jan 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 
Jan. 
Jan. 
Jan. 

Jan. 
Jan. 
.Ian. 
Jan. 

Jan. 

Jan. 

Jan. 
Jan. 
Jan. 

Jan. 

Jan. 

Feb. 

19. 
13 

13 

13 

10 
10 

IS 

18 

19 
19 
19 
19 
20 

20 

20 

20 
20 
20 
20 

21 
21 
21 
24 

25 

25 

25 
25 
26 

20 

20 

0 
0 
0 

6 

0 

8 

8 

8 

8 

8 
8 

8 
8 

8 

8 
8 

8 

8 

8 
8 
8 

Off  entrance  to  San  Juan  Harbor,  Old  Fort  S.  4  W.  li 

miles. 
Otr  entrance  to  San  Juan  Harbor.  (^Id  FortSW.  4  W. 

li  miles. 
Off  entrance  to  San  Juan  Harbor,  Old  Fort  SW.  |  W. 

5i  miles. 
San  Juan  Harbor,  N\V.  angle  of  Morro  Castle  i  mile.. . 
San  Juan  Harbor,  NW.  angle  of  Morro  Castle  |  mile... 
Off  AguadiUa.  Point  de  Borinquen  light-house  NE.  by 

N.  1  N.  3}  miles. 
Off  AguadiUa,  Point  de  Borinquen  light-hou.se  NE.  4 

E.  31  miles. 

Mayaguez  Harbor,  (?U8tom-house  E.  4  N.  J  mile .  

Mayaguez  Harbor,  cu.stom-house  E.  by  S.  14  miles 

Mayaguez  Harbor,  custom-house  E.  by  S.  2  miles 

Mayaguez  Harbor,  custom-house  E.  by  S.  |  S.  2i  miles 

Mayaguez  Harl)or,  black  buoy  entrance  harbor  N.  by  W. 

4  W.  4  mile. 
Mayaguez  Harbor,  red  buoy  entrance  harbor  NE.  4  E. 

4  mile. 
Mayaguez  Harbor,  Punta  del  Algarrobo  E.  2}  miles 

Mayaguez  Harbor,  custom-house  E.  J  N.  4|  miles 

Mayaguez  Harbor,  custom-house  NE.  i  E.  44  miles 

Mayaguez  Harbor,  Punta  del  Algarrol>o  E.  4|  miles 

Mayaguez  Harbor,  Punta  del  Algarrolx)  E.  by  N.  4  N. 
5}  miles. 

Mayaguez  Harbor,  cu.stom-house  ESE.  4  E.  74  miles 

Mayaguez  Harl)or,  custom-house  ESE.  4  E.  11  miles 

Mavaguez  Harbor  E.  |  8.  9  miles 

Fathoms. 
91 

45 

310 

4to74 
44  to  54 
137 

48 

44 

74 

12 

r2toiM 

25  to  30 

75  to  70 

22  to  33 
4  toO 

Sand,  mud 

do 

do 

7-foot  beam  trawl. 

Tangle. 

Dredge. 

Do. 
Dredge  and  tangle. 
Dredge. 

Do. 

6a53 
0054 
6055 

0056 

Fine  sand 

Sand,  mud 

Sand,  mud,  and 

shells. 
do 

0057 
0058 

Sticky  mud 

do 

Do. 
7-foot  beam  trawl. 

0059 

do 

Do. 

6000 
6061 

U)62 

6003 

60&I 
6065 

do 

Sand,  mud 

Sand,  mud,  and 

shells. 
Rocky,     sand 

and  coral. 

Sand,  mud 

Coral 

Dredge. 

1 1 -foot  beam  trawl. 

Dredge. 

11 -foot  beam  trawl. 

Dredge. 
Do. 

6066 
6067 

161  to  172 
97  to  120 

•224  to  237 
Wi  to  231 
220  to  22.'> 
192  to  U'H 

74 
8 

84 
84 
10 

104 

114 

20  to  2:i 
20 
17 

Sand,  mud 

Coral 

1 1 -foot  beam  t  rawl . 
Dredge. 

6068 
6069 
6070 

(?) 

Sand,  mud 

Rockv 

9- foot  beam  trawl. 

DrtHlge. 

9-foot  beam  trawl 

6071 

Outside  of  Mayaguez  Harbor,  custom-hou.so  E.  J  N. 

91  miles. 
Off  Punta  de  Melones,  Cabo  Rojo  light-house  SSE.  b\ 

mile.s. 
Off  Punta  de  Meloncii,  l»unta  Guaniquilla  S.  by  E.  If 

miles. 

Off  Puerto  Real,  Punta  Guaniquilla  S.  \  E.  2  miles 

Off  B(K*a  Prieta.  PunUi  Guaniquilla  SSE.  34  miles 

Off  Gallardo  Bank,  tangent  of  Morillos  de  Cabo  Rojo 

ESE.  1  E.  94  mih's. 
Off  Gallardo  Bank,  tangent  of  Morillos  de  Cabo  Rojo 

12  miles. 
Off  Gallartio  Bank,  tangent  of  Morillos  de  Cabo  Rojo 

13 J  miles. 

Off  St.  Thomas.  Sail  Rock  W.  by  N.  i  N.  6  miles 

Off  St.  Thomas,  Sail  Rock  NW.  i  W.  4  miles 

do 

Do. 

6072 

6073 

6074 
6075 

Coral,    sand, 
shells. 

C?) 

Coral,  sand 

«lo 

Tangle. 
Dredge. 
Tangle. 

6070 

do 

Do. 

6077 

do 

Do. 
Do. 

6078 

do 

Do. 

6079 

Coral 

Do. 

0080 

do 

DrtHlge. 
Do. 

0081      Fob. 

Between  Culebra  and  St.  Thomas,  Sail  R«x*k  N.  by  W. 

4  W.  3  miles. 
Between  Culebra  and   St.  Thomas,  Sail  Rock  N.  2| 

miles. 
Between  Vieqiies  and  St.  Thomas,  Sail  Rock  NE.  }  N. 

7J  miles. 
Off  Vieques  Island,  San  Juan  light-house  NW.  I  N. 

141  miles. 
Off  Vieques  Island.  Point  Mula  light-house  SSW.  }  W. 

5|  miles. 
Off  Culebra  Island,  Point  Mula  light-hou.se  SW.  4  S.84 

mile^s. 
Off  Culebra  Lsland,  Point  Mula  light-house  8W.  4  S. 

104  miles. 

Off  Vieques  Island,  Sail  Rock  NE. »  N.  10|  miles 

Off  Vieques  Island,  Cnlebritas  light-house  N.  4  E.  74 

miles. 
Off  Culebra  Island,  Culebritas  light-house  NNE.  5i  miles 
Off  Vieques  Island,  Culebritas  light-house  NE.  4  N.  10 

miles. 
Off  Vieques  Island,  Culebritas  light-house  NE.  {  E.  74 

miles. 
Off  Culebra  Island,  Culebritas  light-house  NE.  54  miles. 
Off  Vieques  Island,  tangent  of  Cabnis  Island  NEE.  f 

E.  104  miles. 
Off  Vieques  Island,  Point  Mula  light-house  E.  by  N.  10| 

miles. 
Off  Vieques  Island,  Point  Mula  light-houseE.  4  N.  11» 

miles. 

Off  Humacao,  village  of  Hncares  N.  i  W.  54  miles 

Off  Humacao,  village  of  Hucares  N.  4  W.  3  miles 

Off  Himiacao.  village  of  Hucares  N  W.  1  W.  24  miles 

do 

0082 
008:i 
00^ 
0085 
0086 
6087 

Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Fi»h 

18 

^1 

11 

14 

1 
141 

154 

Rocky    and 
coral. 

(?) 

Coral,  sand, 

shells. 
Coral,  sand 

do 

do 

Tangle. 
Dredge. 
Tangle. 

7-foot  lM>am  trawl. 
Dredge. 
Tangle. 
Do. 

0088      Fph. 

23 

21  ! 

10 
15 

10 

15  ' 
12 

124 

Coral 

0089 
0090 

Feb. 

Feb. 
Feb. 

Feb. 

Feb. 
Feb. 

Feb. 

Feb. 

Feb. 
Feb. 
Feb. 

do 

do 

l>o. 
Do. 

6091 

do 

Do. 

6092 

do 

Do. 

6093 

do 

Do. 

6094 

do 

Do. 

0095 

do 

Do. 

6090 

0 

10 
124 

do 

Do. 

6097 

do 

Do. 

6098 

do 

Do. 

6099 

do 

Do. 

a  All  compasH  bearings  magnetic. 
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THE  FISHERIES  AND  FISH  TRADE  OF  PORTO  RICO. 


By  WILLIAM  A.  WILCOX, 
Agent  of  the  United  States  Fish  Commission. 


The  inquiry  concerning  the  local  fisheries  and  the  foreign  fishery  trade  of  Porto 
Rico  was  made  by  Mr.  W.  A.  Wilcox,  through  interviews  with  the  fishermen  and 
others  and  b}'  visits  to  the  markets  of  the  cities  and  towns.  His  report^  has 
already  been  publishi^d  in  the  annual  report  of  the  Conmiissioner  for  1899.  In  the 
preparation  of  this  chapter  it  has  been  the  aim  to  summarize  and  present  the  more 
important  features  of  that  report  and  to  incoiporate  some  additional  information 
which  has  more  rcn-entlv  l>een  obtained. 

Fishing  for  a  livelihood  is  not  cjirried  on  to  a  large  extent  an^'where  in  Porto 
Rico,  and  scarcely  at  all  for  s|X)rt.  A  few  fishermen  at  the  several  ports  make  a 
living  by  fishing,  plantation  work,  and  labor  at  the  docks  on  vessel  c-argoes.  The 
professional  and  si*mi professional  fishennenare  estimated  to  number  nearly  8(K),  who 
employ  a}x)ut  350  sail  and  row  boats. 

In  past  years  the  Wst  of  the  fishing  was  monopolized  by  a  few  persons  who 
bought  the  exclusive  right  to  fish  at  the  most  favorable  localities,  near  the  outlets 
of  streams  and  at  otiier  desii*a))le  places  along  the  coast.  Rights  were  advertised 
and  sold  at  auction  by  the  authorities,  who  at  souk*  |K)rts  imposed  a  special  tax  on  all 
fresh  fish  landed.  All  fisheries  were  in  charge  of  the  captain  of  the  lX)rt,  any  one 
wishing  to  engage  in  the  business  procuring  from  hhn  a  license  and  being  enrolled 
in  the  reserve  naval  force,  licenses  being  gninted  onh'  to  subjects  of  Spain.  Boats 
were  numbered  and  a  record  kept  of  licenses,  men,  apparatus,  and,  to  some  extent, 
of  the  products.  Unfortunately  for  our  knowledge  of  the  former  extent  of  the 
IcK'al  fishing  industry,  the  records  of  the  captains  of  the  ports  were  either  destroyed 
or  carried  away  at  nearly  every  port  when  the  change  in  government  took  place. 
Upon  the  American  occu])ation  the  granting  of  exclusive  fishing  privileges  in  the 
waters  of  Porto  Rico  and  its  adjacent  islands  was  abolished  by  an  official  order. 

The  local  fisheries  may  prove  to  l)e  of  considerable  value,  but  time  and  capital 
will  be  needed  to  develop  them.  The  number  of  species  of  good  food-fishes  occurring 
about  the  island  is  great  and  many  important  species  are  fairly  abundant,  yet  little 
attention  is  given  to  their  aipture.  As  a  rule,  the  local  markets  are  indifferently 
supplied  with  fresh  fish,  usually  at  high  prices.  Only  the  few  large  fish  are  dressed; 
none  is  canned,  and  the  only  attention  given  to  curing  is  when  an  unusually  large 
iiitch  is  made,  a  few  }>eing  then  poorly  cured  for  the  home  use  of  the  fishennen.  Dif- 
ferent methods  and  more  energy  in  the  prosecution  of  the  fisheries  are  necessary  to 

*  Notes  oil  the  Fnn*ijjjn  Fishery  Tra<le  and  Local  Fif*heriea  of  Porto  Rico.  (Report  U.  S.  F.  C.  1899, 
pp.  1-34,  plates  l-<>.) 
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determine  if  a  lar^e  supply  can  be  depended  upon.  The  specie.s  best  adapted  for 
curing^  or  canning  are  yet  to  be  ascerUiined. 

Cheap  ice  and  quick  transportation  are  two  important  factors  in  the  fresh-fish 
business,  and  at  present  these  are  both  lacking.  Ice  is  to  }>e  procured  at  very  few 
places,  and  the  price,  $12  to  $15  a  ton,  is  too  high  for  its  use  in  the  fisheries.  The 
few  short  lines  of  niilroad  have  no  express  business,  and  no  fresh  fish  are  transported  by 
rail.  With  few  exceptions  the  conmion  roads  are  so  poor  that  merchandise  has  to  bo 
carried  by  pack  animals.  Only  those  persons  living  near  the  seacoast  or  some  of  the 
rivers  ever  have  fresh  fish.  With  improved  transporting  facilities  and  cheaper  ice, 
the  thickly  settled  interior  could  receive  a  more  abundant  supply  of  fresh  fish  at 
more  reasonable  prices,  to  the  benefit  of  both  consumers  and  dealers. 

The  entire  absence  of  machine-made  nets  is  to  be  noted.  With  the  introduction 
of  capital  and  the  development  of  the  fisheries,  there  would  at  once  come  a  large 
demand  for  these  goods.  The  few  nets  now  used  are  handmade  by  the  poor  fishermen, 
who  arc  seldom  able  to  buy  more  than  a  few  balls  of  twine  at  a  time. 

The  change  in  the  government  of  Porto  Rico  has  been  so  recent  that  it  will  be 
some  time  l>efore  the  old  methods  will  l>ecome  modified  to  suit  the  new  conditions. 
In  supplying  the  island  with  the  large  amount  of  cured  fish  required  annually, 
there  will  be  changes  by  shippers  and  receivers  in  methods  of  handling,  one  of  impor- 
tance being  a  change  from  the  long-time  credit  syst^MU.  A  knowledge  of  the  coffee 
and  sugar  industries  of  the  island  is  import^mt  to  shippers,  as  return  cargoes  often 
have  to  be  secured.  The  future  imports  of  fishery  products  may  reasonably  be 
expected  to  come  from  sources  that  can  la}'  them  down  at  the  lowest  prices,  and  to 
some  extent  handle  in  return  the  products  of  the  island. 

As  the  Porto  Ricans  are  conservative  and  slow  to  experiment  with  unfamiliar 
articles,  some  time  will  be  rec^uired  to  introduce  boneless  or  other  fish  preparations 
unknown  to  them.  The}'  are  quick  to  appreciate  low  prices,  and  when  they  learn 
the  good  (|ualities  of  boneless  fish,  canned  fish,  and  similar  foods  prepared  in  the  United 
States,  a  large  demand  for  good  articles,  at  reasonably  low  prices,  may  be  expected, 

APPARATUS  AND  METHODS. 

The  methods  of  the  Porto  Rican  fishermen  are  rather  crude,  and  the  boatt'  and 
other  apparatus  are  usually  of  poor  construction.  The  majority  of  the  boats  are 
flat-bottomed,  though  some  have  keels.  Some  are  of  schooner,  sloop,  and  cat  rig,  and 
there  are  some  skiffs  and  dories  with  sails.  The  lateen  sail  is  in  general  use.  Only 
at  Mayaguez  and  Puerto  Real  did  any  of  the  boats  have  live-wells  in  which  to  keep 
the  fish.  The  fishing  tackle  consists  of  pots  or  traps,  haul  seines,  gill  nets,  cast 
nets,  and  hand  lines. 

The  fish  pots  or  traps,  or  basket  traps,  as  they  are  variously  called,  are  of  simple 
construction,  and  are  worth  from  $4:  to  $1(>.  The  frame  is  of  mangrove  or  other 
wood  and  the  body  of  split  wild  cane,  wood,  or  bark,  woven  in  2-inch,  6-sided 
meshes.  The  body  and  frame  are  fastened  together  with  calabash  roots,  which  are 
very  strong  and,  when  water-soaked,  very  plia))le.  The  mouth  of  the  pot  is  on  the 
side  with  the  reentrant  angle,  the  entrance  narrowing  as  it  passes  with  a  curve  into 
the  pot;  a  small  door  in  the  ))ack  permits  the  removal  of  the  catch.  The  size  of  the 
pot  varies  in  different  parts  of  the  island,  the  largest  seen  being  6  feet  long,  3  feet 
wide,  and  18  inches  deep,  while  others  were  only  about  half  as  large.     It  seems  to  be 
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the  usual  ciisU>m  not  to  bait  tlio  pot  in  any  way,  tlic  tislienncn  trusting  to  curiosity 
to  lead  some  iinh  in  and  sen'o  as  dcvovH  to  others.  At  Culcbni  L'^land,  however, 
the  negroes  from  the  Britifih  and  I>anisli  A\>.st  Jiidicw,  iJiirticuliii-Iy  from  Tortola, 
baited  their  pots  with  hirgc  chunks  uf  cactus,  from  which  Uioy  liad  trimmed  off  the 
green  outside,  exposing  the  white  pulp.  These  white  objects  in  the  tnip  scn-e  as 
docoya.  At  Palo  Seco  l>urned  bones,  hoofs  of  cattle,  and  sour  or  decayed  orangea 
were  used.  The  pots  are  set  at  depths  varyinjr  perhaps  from  3  or  -t  fathoms  up  to 
30  or  40  fathoms,  with  stones  or  other  weights  fo  anchor  them,  their  location  being 
marked  by  one  or  more  l>uoys  wliich  are  fjistcncd  to  them  by  mejins  of  ii  rope  or  long 
cable  of  plaited  bark  or  pliable  strips  of  wixxi.     Tlio  pots  are  usiuiUy  lifted  daily. 


.^*^=.^ 


Haul  seines  are  not  extensively  used,  tlie  <hai-a<-ter  of  tlie  shore  iiiiiking  their 
operation  difficult  and  unsatisfactory.  ,\l>imt  Hi  arc  in  use  at  Aguadilla  and  from  t 
to  :i  or  :■{  at  a  few  other  pla<-es.  They  are  usually  from  1.^0  to  300  feet  long  and 
from  15  to  ^0  feet  deep,  and  with  3  and  1  i  inches  mesh  in  the  wings  and  i  inch  in 
the  bunt.  Thc,-;e  seines  cost  alwut  ?yn,  ()f  which  half  is  allowed  for  twine  and  half 
for  leads,  corks,  and  labor,  the  nets  being  made  by  the  Ushermen  themselves. 

(iill  nets  are  even  less  commonly  iise<l.  an<I  were  seen  onli'  at  Palo  Seco,  where 
they  are  drifted  with  the  tide,  either  in  the  Imy  in-  the  nioutli  of  the  Bayamon  Itiver. 
They  were  about  <>IHI  feet  long,  l:i  feet  deei>.  and  with  ri-iiich  nicsh.  Iwir  measure. 

Cast  nets  are  in  common  use  in  many  places  almut  the  island.  They  arc  funnel- 
shajx-d.  the  large  end  Iwing  li  to  10  feet  wide,  tapping  off  thmngh  its  *!  to  8  feet  of 
depth  fo  a  point  to  which  a  line  is  attached;  the  netting  is  1 -inch-stretch  mesh,  with 
the  lM>ttom  leaded.  If  properly  thrown,  thi-y  spn-ad  wide  oim>ii  lH?foi-e  striking  the 
water,  and  in  this  position  sink  to  Ihe  iHittom.  after  winch  they  are  immediately 
drawn  in  and  the  cat*'h  removed.  The  value  of  a  ca-it  net  is  ^',  to  ^,  They  are  used 
along  the  shore  iu  the  uurf  for  sardines  and  iu  the  river  mouths  for  mullets. 
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Hoop  iiotn  iiH!  used  to  sonm  t^xtoiit  in  rivor  mouths.  Tln-y  are  funiici-.«lmped,  6 
feet  ill  depth,  of  l-im-h-istrctch  mesh,  and  the  mouth  is  Htroti'hod  on  a  6  liy  -t  foot 
hoop  of  j)tiriiu  riiKii-  wood.  They  were  mh-u  only  in  the  lliiviiraon  Kiver,  whoro  thoy 
arc  used  at  Iiok-H  or  indentations  in  the  liimks,  a^^inst  wliieli  thoy  uio  plaee<l  und  the 
fisli  fi-ightenod  into  the  net. 

FLsh  weirs  or  tnips  are  used  in  tlio  ISayamon  Kiver  hy  building  a  hedjfc  of  canes 
iicro.ss  the  ^itreaiii,  with  afjateway  fur  piussin^ boiits,  Thu  liedgc  is  made  wilh  puckctuat 
varioii.'j  phtces  on  eiuli  -side,  and  tho  fisli,  in  goinff  up  or  down  streuin,  enter  these 


{K)cketsHnd  iiivrcmuvedwith  dip  nets.  In  yoiiie  .xtrcams  tholiedges  have  uo  poikets, 
but  funnels  uf  liamhoi)  or  cane  splints  ni-e  in.sertcd  at  various  places.  Fish  seeking  a 
pa^sajrc  throngli  the  hedge  enter  thcMO  cones  and  become  wedged,  few  escaping. 

Trawl  lines  ai-e  used  to  some  ext(?nt,  chiefly  at  Aguadilla  and  Mayaguez,  gener- 
ally where  tlie  water  is  »evcnil  fathoms  deep,  and  3  to  10  miles  oifsiiore.  Eacli  tniwl 
has  from  75  to  2(HJ  hooka  fastened  singly  to  snoods  3  feet  long  and  placed  G  feet 
apart.  The  tmwLs  are  Iiaitod  with  sardines  and  arc  anchoivd.  For  deep-water  fishing, 
fi-oni  3  to  rl  niiie.-j  offshore,  in  water  from  60  to  500  feet  deep,  the  Iww  rig  is  employed, 
chiefly  at  Aguadilhi  and  Arecibo.  This  is  simply  a  Imiw  of  .strong  wire,  at  each  end  of 
which  is  atfached  a  whort  line,  having  from  1  to  *i  liooks;  its  value  is  aliout  $3.  The 
principal  species  tjiken  with  tliisapparatu.s  isssiid  to  be  the  "calirilla"  <ir  "red-hind," 
KpiTU'jihdwi  ijuttutii-1.  Tri)lling  lines  are  u.sed  to  some  extent,  chielly  at  San  Juan, 
Aguadilla,  and  Mayaguez,  Each  line  has  a  single  liook,  baited  ivith  sardines,  and 
fiuh  of  large  size  arc  usually  taken. 
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THE  LOCAL  FISHERIES. 

Srrn  Jf/an. — The  fisheries  heiv  s«ireely  receive  the  Jittention  which  would  !>c 
expocte<l  from  u  city  of  the  size  of  San  Juan.  There  ai-e  75  tisheriiien.  using  4  keel 
and  25  flat-bottom,  hiteen-ricrgtxl  boats  of  small  siz«»  and  little  value.  These  men 
work  on  the  neighboring  plantations  more  or  less,  only  a  few  of  them  l^eing  engaged 
in  fishing  at  any  one  time.  The  appanitus  consists  of  fish  pots,  seines,  and  chin- 
chorras.  Nearly  all  the  species  seen  in  the  San  Juan  market,  except  the  ''Colorado- ' 
and  the  •"sierra/' arc  taken  in  the  pots.  The  seine  is  used  chiefly  for  '•liza'^'and 
"robalo,''  and  the  chinchorro  or  round  seine  for  corcokidos.  sables,  }>alaju.  corvina, 
and  corjinua.  In  the  gill  nets  are  caught  the  pargo.  jurel,  l>arbudo.  <*hopa.  and 
corvina.  The  c*a.st  net  is  used  almost  exclusively  for  sardines.  The  silgo  or  trolling 
line  is  used  chiefly  for  the  sierra  ( Siytmh^'mrmfniM  mat'iilafiix).  The  Colorado  {X*^>mfpn Is 
luvanvs)^  one  of  the  most  important  fishes  of  the  San  Juan  market,  is  taken  only  by 
the  hand  line,  usuallv  in  about  ^><)  fathoms  of  water.  The  fishermen  use  very  small 
boats,  and  nm  go  out  only  when  the  sea  and  wind  are  (|uiet.  The  fishing  is  done 
very  early  in  the  morning. 

Almost  eveiy  part  of  the  harlwr  of  Sjin  Juan  supplies  some  fish  to  the  market. 
Just  off  Cataiio,  near  the  Marina,  are  two  of  the  princii>al  places  where  the  fish  pots 
are  used,  obtaining  great  numl>ers  of  pargo.  cherna,  numiama.  ronco.  chopji,  moharra, 
and  corvina.  At  the  Playa  de  la  Mosji  and  at  Palo  Si»co  sinnes  take  large  numbers 
of  liza,  jarea,  and  robalo.  The  ground  off  Morro  Castle  supplies  alK)ut  all  the 
coloradas  (3V>////r'/?M  rivauuM)  brought  to  Siin  Juan.  Another  principal  fishing- 
ground  supplying  San  Juan  is  4  or  5  miles  eastward  of  the  city,  near  Cangrejos  and 
San  Jose.  The  fishermen  using  that  ground  leave  San  Juan  early  in  the  morning, 
spend  the  day  and  following  night  fishing,  and  return  to  San  Juan  to  market  their 
catch  on  the  morning  of  the  second  day  by  5  to  7  o'cUx'k. 

Palo  SiH-o  is  the  principal  fishing  village  supplying  the  San  Juan  market.  There 
arc  here  about  60  fishenuen,  who  use  25  small  sail  and  row  Ix^ats  with  fishing  appli- 
ances similar  to  those  already  noted.  Their  catch  is  chiefly  made  in  the  evening  and 
at  night,  in  and  near  the  mouth  ot  the  river  and  in  the  Imy,  a  few}>oats  asing  trolling 
lines  outside  of  the  har})or.  Fish  pots  are  set  in  the  river  and  l>ay  and  outside  of  the 
harbor.  When  used  in  the  river  thev  are  attached  to  the  shore  bv  a  line;  when 
used  out<?ide  they  are  weighted  with  stones  and  anchoivd  to  a  buoy,  although  when 
well  water-soaked  they  nee<l  no  weights. 

The  anglers,  or  those  who  go  fishing  for  sport,  usually  fish  for  the  sierra,  the 
jurel,  and  the  cherna,  and  those  who  go  outside  g(»t  the  Colorado.  Probably  the  lx\st 
angling  alxmt  San  Juan  is  between  the  Marina  and  Morro  Castle  and  at  Pueblo 
Viejo.  Jurel  and  cherna  are  often  taken  on  hand  lines  at  the  foot  of  San  Cristoljal. 
Anglers  also  make  trips  to  the  Rio  Plat^  for  rolwilos. 

The  nmnber  of  species  of  food-fishes  seen  in  the  San  Juan  market  is  quite  large 
and  compares  very  favorably  with  that  of  any  oi  our  cities.  A]>out  4o  sj>ecies  were 
seen  there  bv  us  during  our  brief  stav  in  Januarv,  and  to  these  Mr.  Oscar  Kiddle 
has  l)een  able  to  add  several  during  his  inspection  at  various  times  during  the  winter 
and  spring  of  WK^K  In  the  following  list  are  included  50  species  conuuonly  seen  in 
the  San  Juan  market,  arranged  approximately  in  the  order  of  their  importance. 
The  common  names  given  are  those  most  frequently  used  in  this  market,  and  the 
prices  per  pound  are  in  Americjin  money. 

F.  C  B.  1900-8 
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Lw/  of  fw)tl'fifihe»  seni  in  the  San  Juan  market. 


Scientific  uame. 


I    (V)ininoii  name. 


1. 

•> 

*i« 

3. 
4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


Muiril  brasilicnsis 

Mugil  ciirema 

Neomseiiis  synafirrin 

NeomseiiiH  analiM 

Neompenis  grLseus 

Neomtenis  vivanuH 

Gentnipomiis  undecimalis. 

Opisthonema  o^linum 

Gerres  brasiliamw 

Gerre8  rhombeus 

EueinoHtomiLs  harenvuIiiA. 
Cynoeelon  jamalcensls  — 

EpinephelusHtriatiis 

Alphestcs  chlon)pteruH 

XystHima  cinereum 

Tnichinotus  glaucuH 

ScomberomoniH  macula  tU8 
Polydactylus  virKinicus  . . . 

Heemulon  sciunis 

Pomadasifl  ramo8ii.s 

L()br)tes  Hurinamensi.s 

PhilypniLs  dormitor 

AngiiillH  chrvHvpa 

C^raux  latuH 

Vomer  gabonensis 


Liza 

...do 

Pargo 

do 

Pargo  Colorado 

Colorado 

Kobalo 

Sardina 

Moharra 

do 

do 
(?orvina 
Cherna 

do 

Muniama 

Pompano 

Sierra 

Barbudo , 

Koncoamarillo... 

Ronco  bianco 

Capitan 

(riiavina 

Anguilla 

Jurel 

Corcobado 


Price 

per 

pound. 


Cents. 
9 
9 


2.5 


/ 

12 

9 
•> 

(! 
(> 
6 
G 
I 

4 

3 
7 

mm 

t 

a 

6 

f> 

t 

6 

7 
6 
3 


Scientific  name. 


I  Price 
C-ommon  name.         |H?r 

|Miund. 


26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
3(>. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
46. 
46. 
17. 
48. 
49. 
50. 


.! 


TyloBunis  raphidnma 

HyporhampusunifaficlatU!) .! 
Arcnosargus  unimaculatu.M  .1 
rhlonnjcombrua  chryHurits.  .■ 

Oligoplitee  eauriw 

HolocentruH  aAcensionis 

AgonostomuH  monticola. . 

AuxiA  thazard 

Sphynena  barracuda 

Pseudoeeanuii  guacainaia  . 

Trichiurua  leptuniH 

Caranx  bartholoma'i 

Caranx  crysoe 

Peprilus  jxaru 

Conodon  nobllis 

Teuthis  bahianus 

Teuthis  hepatUH 

Scorpeena  plumieri 

I*riacanthu8  cruentatu!!!. . . 

Pomacanthu5  pani 

LarimuK  breviceps 

Guavina  guavina 

Albula  vulpes 

Klop8  Hauru8 

Bpheroidetx  testudineus  . . . 


BalAin 

Choim  amarilla. 

(*)Lvabe 

Za|»aten) 

rai:dil 

Dajao 

AllMcoro 

Picuda 

Loro 

Sable 

Corjinua 

do 

Palometa 

Bureti*ado 

BarlK'ro 

do 

RaM>aci<> 

Ojon 

Mare<juita 

Calwson 

Mon)n 

Macabi 

Piojo 

Tamboril 


CcnU. 
3 
3 
3 
3 
3 
6 
6 

6 

1* 

3 

3 

6 

6 

G 

5 

3 

3 

2.5 

2.5 

6 

G 


5 

3 
o 


Bayamon, — Bayamon  is  supplied  with  fresh  fish  taken  from  the  river  by  six 
resident  fishermen,  and  by  others  who  live  along  the  river  Imnks  to  the  north  and 
south  who  give  only  a  part  of  their  time  to  fishing.  The}-  use  hoop  nets,  cast  nets, 
gill  nets,  haul  seines,  and  a  few  fish  pot«. 

AredlK), — From  4:0  to  50  men  at  this  port  fpllow  fishing  for  a  living  at  all  seasons 
of  the  year  when  the  weather  permits.  The  grounds  are  along  the  beaeh  at  the  city 
front,  and  3  to  4  miles  out,  and  in  the  nearby  waters  of  the  Rio  (iraiide  de  Areeilx). 
Twelve  to  15  small  Iwats  with  lateen  sails  are  in  use.  Thev  are  built  at  Arecilu)  and 
are  expensive,  a  small,  open-keel  boat  bringing  $10i)  to  $150,  and  the  common  flat- 
bottom  skiffs  $30  to  $50,  in  Spanish  money. 

A  large  portion  of  the  catch  is  made  by  2  haul  seines,  each  360  feet  long  by  12 
feet  deep,  12  to  14  men  }>eing  required  to  haul  one  through  the  swells  and  surf  of  the 
beach.  The  bow  rig,  with  from  3  to  6  hooks  attached  to  each  of  the  short  snoods 
suspended  from  its  end,  is  used  from  3  to  4  miles  from  shori%  in  from  60  to  150 
fathoms  of  water.  They  are  employed  on  6  or  8  of  the  largest  boats,  carrying  from 
3  to  4  men  each.  About  40  cjist  nets  are  used  along  the  beach  and  in  the  river, 
taking  sardines  and  other  small  fish.  In  the  last  10  miles  of  its  course  the  Rio  Grande 
de  ArecilK)  is  fished  more  or  less  throughout  the  year  with  cast  nets  and  occasionally 
with  haul  seines  at  its  mouth. 

No  fish  are  cured,  all  being  sold  fresh  to  the  consumer  by  the  fishermen,  who 
carry  them  suspended  on  poles,  selling  small  fish  by  the  bunch  and  those  of  large  size 
by  the  piece.     A  market  is  found  in  Arecibo  and  at  the  surrounding  plantations. 

AgnadUla. — This  is  the  only  port  in  which  the  old  Spanish  system  of  keeping  a 
record  of  the  fisheries  is  yet  in  vogue.  For  many  years  records  were  kept  by  the 
foimer  captain  of  the  port,  who  continues  to  record  the  number  of  fishermen,  their 
apparatus,  and  approximate  catch.  He  reports  40  boats  and  100  fishermen,  and 
places  their  aggregate  catch  during  the  pjist  year  at  80,000  pounds.  Fresh  fish  forms 
a  large  portion  of  the  food  of  the  5,000  inhabitants  of  this  city  and  vicinit}'.     The 
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catch  is  mainly  made  in  the  waters  of  tlie  hay,  some  small  tish  heingf  taken  with  ca.st 
nets  from  the  Culebrinas  River,  which  is  fished  from  its  mouth  for  2  miles  upstream. 
Fishing  is  chiefly  in  the  early  morning,  with  considerable  toward  the  close  of  the 
day,  and  very  little  between  morning  and  late  afternoon. 

The  boats  are  flat-bottomed  dories,  similar  to  those  in  general  use  in  New  Eng- 
land; they  are  12  to  18  feet  long,  3  feet  l)eam,  with  sides  of  imported  pine  and  frame 
of  native  wood.     The}'  are  made  at  the  port  and  are  valued  at  ^'25  each. 

Fishing  in  the  Iniy  is  largely  by  10  haul  seines  used  along  the  l)each.  E^ch  is 
from  150  to  3(M>  feet  in  length  by  15  to  20  feet  in  depth,  with  mesh  8  and  li  inches 
in  the  wings  and  f  inch  in  the  bunt.  They  are  hauled  ))v  <>  or  8  men  to  a  net.  There 
are  10  trawl  lines  used  in  from  50  to  loo  feet  of  water,  having  from  1(H)  to  200 
hooks,  each  attached  to  short  snoods.  For  deep-water  fishing,  from  3  to  4  miles  off 
shore,  50  bow  rigs  are  used  in  water  from  3(M)  to  500  feet  deep.  Sixty  citst  nets, 
having  i  inch  square  mesh  and  valued  at  ^  each,  are  in  ust*.  Forty  traps  or  pot* 
are  used  in  the  bay,  and  at  times  a  small  number  are  fished  in  the  river.  They  are 
made  of  woven  bamboo  splints  fastened  to  light  frames,  each  3  fet»t  in  diameter  and 
somewhat  smaller  than  those  used  at  other  places.  Th(»y  are  valued  at  '^4  each,  and 
in  \my  fishing  are  anchored  in  4o  feet  of  water. 

The  annals  regarding  the  fii-st  landing-place  of  Columbus  in  Porto  Kico  recite 
that  it  took  place  in  "a  small  bay  abundantly  supplied  with  fish."  Popular  tradition 
in  the  island  is  that  the  "small  bjiv"  referred  to  in  the  ancient  documents  was  that 
of  the  present  city  of  Aguadilla,  or  rather  a  little  to  the  south  of  Aguadilla,  in  the 
municii^al  district  of  Aguada,  and  in  1803  a  Latin  cross,  known  generally  as  the 
'•Columbus  cross,"  was  erected  to  mark  the  spot. 

Mayntjuez, — The  fresh-fish  business  of  this  ])ort  is  not  (extensive,  but  the  market 
has  a  larger  supply  and  l>etter  variety  of  tish  than  are  found  at  the  markets  of  San 
Juan  and  Ponce.  The  catch  is  made  by  25  fishermen,  who  use  10  to  12  small  sloop- 
rigged  keel  boats,  built  at  the  port  at  a  cost  of  from  $50  to  $175  each.  Most  of  the 
boats  have  a  well  in  the  center  to  keep  the  fish  alive.  An  equal  number  of  dories 
are  used,  which  are  of  Canadian  or  United  States  make,  having  been  purchased  of 
vessels  arriving  with  dry  fish. 

The  fishing-grounds  for  haul  seines  and  cast  nets  are  along  the  }>each  near  the 
city  landing;  in  the  har})or  and  open  st»a,  to  a  distance  of  8  to  10  miles,  h(X)ks  and 
lines  and  s(»t  pots  are  employed.  Wicker  pots  or  traps  are  anchored  in  from  18  to  25 
fathoms  of  water.  Six  boats,  with  from  12  to  25  ix)ts  each,  are  used  near  the  landing 
and  as  far  out  as  10  miles. 

Fourteen  cast  nets,  worth  5  to  8  pesos  each,  are  fished  along  the  lx»ach  for 
sardines  and  other  small  fish. 

Three  trawls  are  fished  bv  six  men  in  three  lx)ats,  in  from  8  to  KKJ  fathoms  of 
water,  some  8  to  10  miles  west  from  the  city  landing  of  Mayaguez.  From  75  to  200 
hooks  are  used  to  each  trawl,  and  these  are  fastened  to  snoods  3  feet  long  and  1 
fathom  apart,  with  1  hook  on  each.  Trawls  are  baited  with  sardines  and  anchored. 
They  are  often  underrun.  and  are  taken  up  as  soon  as  a  suflicient  catch  has  been  made 
or  the  time  has  arrived  for  a  return  to  market.     The  trawls  are  worth  $3  to  $5  each. 

Trolling  lines  are  used  to  some  extent,  with  single  hook  baited  with  sardines. 
The  hooks  used  are  Nos.  1  to  I*.     Twine  for  trawls  is  worth  25  cents  per  pound. 
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The  catch  is  .sold  liy  peddlers,  who  buy  the  fish  or  arc  hired  hy  the  fishermen, 
and  to  fiHh-stands  in  the  large  market  of  the  city.  The  tishcriiicn  n^coivi!  an  average 
of  0  cents  a  pound,  the  consumer  paying  alwut  It).  All  fish  are  sold  undressed,  at  so 
nmch  a  hunch  for  those  of  email  size,  l^rge  fish  are  cut  into  strips  and  sold  liy  the 
piece.  Commercial  tishes  lire  said  to  be  most  abundant  in  the  huil>or  of  Mayaguez 
from  .\ugust  to  December,  but  arc  abundant  out.side  at  all  seasons. 

Spiny  lobsters,  weighing  from  2  to  10  pounds  each,  are  found  at  all  sea-sona,  but 
mostly  during  April  and  May. 

Akjiirrfihi),  a  small  fishing  settlement  in  the  suburlw  of  Miiyag:uez,  has  14  fisher- 
men, who  use  4  dories  and  1  -sloop.     This  .sloop,  the  FruiH-ixai.  was  built  at  Algar- 
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roho  at  a  cost  of  $1,200,  Spanish  money.  It  measures  7i  tons  and  is  the  only  vessel 
used  in  the  fisheries  of  the  island  that  is  of  sufficient  tonnage  to  rotpiire  registry  at 
the  custom-house.  It  was  built  soon  after  the  close  of  the  late  war  and  had  made 
but  three  short  trips  up  to  the  last  of  January,  181t!l.  It  is  30  feet  lung,  '.'i  feet  iK'am. 
with  5  feet  depth  of  hold.  In  the  center  is  a  well  7  feet  long,  with  31  li-inch  holes 
on  each  side,  to  admit  the  water.  Aft  of  the  well  is  a  small  compartment  for  sleep- 
ing ([uarters,  and  forward  Is  a  small  galley  for  cix>king.  Her  tishing  gear  consists 
of  -HI  set  ]>otii,  by  which  most  of  the  catch  is  made,  a  small  trawl  with  IIX)  hooks  Ircing 
used  occasionally.  The  eatch  is  made  along  the  coast,  the  sloop  going  as  far  us  off 
Mona  Island,  42  miles  distant.  Sardines  are  used  for  bait  on  the  trawl,  the  pots 
generally  being  set  without  bait. 
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At  Sahanitii,  ii  fow  miles  north  of  Algarrolw,  from  3i>  to  40  men  carry  on  more 
or  less  fishinjr.  usintr  ■>  bouts  in  seining,  5  in  fishing  pots,  and  6  in  trawl  fi^ihing. 

Other  small  fishing-plaves  in  the  vicinity  of  Mayaguez  are  Aiiasco,  Arribo,  and 
Corega,  each  with  a  few  men  who  fish  in  the  vicinity  of  their  homes.  Tlie  catch  is 
sold  to  the  neighboring  villages  and  plantations,  and  the  fish-market  of  Mayaguez  Is 
better  supplied  thim  that  of  any  other  place  on  the  island.  Fish  are  peddled  along 
the  route  to  the  city.  I>eing  sa-^ponded  fr-im  poles  carried  on  the  shoulders. 

No  fish  are  cured  and  any  surplus  is  thrown  away. 

Piurfi'  Heal. — This  village  of  'ihi)  inhabitants,  near  the  southwestern  end  of 
Porto  Rico,  is  the  knding-place  for  Cabo  Rojo.  which  formerly  had  a  second-grade 
custom-house,  permitting  exports  but  no  iniiwrts.  A  small  amount  of  fishing  is 
carried  on  l»y  25  men.  Their  apparatus  consists  of  haul  seines,  pots,  and  single  hooks 
and  lines.  The  ciitcii  is  kept  alive,  either  in  the-  well  of  the  boat  or  in  cars  anchored 
off  the  landing,  until  disposed  of  in  the  vicinity  or  taken  to  Mayaguez, 


Pimix. — In  view  of  the  large  imports  of  dry  and  pickled  fish  and  its  general  use 
by  the  inhabitanis  .if  ihi,-^  i  ity.  and  the  numWr  of  so-called  fishermen  of  the  place, 
the  aninuiit  of  its  fiesh-tisli  Imsiness  is  surprisinj^ly  small.  The  i-aptain  of  the  imrt 
reports  that  since  the  late  ihange  in  government  l:i7  men  have  b<^en  enrolled  and 
granted  jwrmission  to  tish.  free  of  anycharge.  in  the  \vaters  of  the  district.  They 
use  W)  small,  open  l>oals  of  si'hooner,  sloop,  and  cat  rig.  together  with  skiffs  and 
dories  with  siiils.  None  of  Iheni  is  large  enough  to  be  entered  at  the  custom-house 
or  to  need  any  iMipers  except  that  granting  the  privilege  of  fishing.     The  catch  is 
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made  chiefly  with  net  pots  anchored  in  and  about  the  harbor;  aingle  hooks  and  lines 
are  used,  and  a  few  haul  seines  are  opemted  along  the  water  front. 

There  is  said  to  be  a  scarcity  of  iish  in  this  vicinity.  So  long  as  the  tishing  is 
done  with  set  pots,  in  which  bait  is  seldom  used,  onl}'  light  catches  of  small  and 
medium  fish  can  be  expected.  A  few  large  fish  are  taken  by  men  with  a  single  hook 
and  line  in  deep  water. 

No  fish  are  dried,  smoked,  pickled,  or  canned,  all  ))eing  disposed  of  fresh  for 
local  use.     The  aggregate  C4itch  is  small,  and  no  record  is  kept  of  the  amount. 

The  city  has  quite  a  large  and  good  geneml  market,  in  which  the  fresh-fish 
business  makes  a  jxx)r  showing,  with  its  one  stand,  on  which  a  few  fish  are  sold  by 
two  or  three  men.  Fish  are  pt»ddled  through  the  streets,  the  small  fish  at  so  much  a 
bunch,  those  weighing  2  to  f]  or  8  pounds  at  so  much  each;  none  is  sold  })y  weight; 
none  is  dressed,  and  ice  is  not  used.  Retail  prices  average  10  to  15  cents  a  pound  in 
Spanish  money,  or  6  to  0  cents  a  pound  in  Ignited  Statics  money. 

The  records  in  the  custom-house  show  that  during  the  portion  of  1898  in  which 
Ponce  was  under  Spanish  rule  the  fishing  ))usinexs  of  the  district  was  represented  by 
840  fishermen,  with  KM*  i-egistered  l)oat^.  This  district  then  included  most  of  the 
south  side  and  a  small  ix)rtioii  of  the  west  end  of  tlie  island,  or  about  one-third  of  the 
coast  line  of  Porto  Rico.  That  th(»  business  was  carried  on  with  little  energy  or  return 
to  the  fishermen  may  also  ))e  judged  by  the  records  for  the  last  six  months  of  Spanish 
rule,  which  show  that  the  aggregiitc  value  of  fish  tiken  in  the  district  during  that 
period  amoimted  to  only  2r),Sl5  pesetas,  representing  ^3,218  in  Unit^nl  States  money. 
On  account  of  the  disturbed  condition  of  all  Porto  Rican  business  in  1898  tliat  year 
can  not  be  considered  as  a  fair  average. 

Arrot/fK — From  80  to  (iO  men  engage  more  or  less  in  fishing  at  this  place,  with 
haul  seines,  cast  nets,  and  pot^,  the  larger  part  of  the  catch  being  taken  in  pots,  and 
chiefly  from  May  to  August;  during  the  remainder  of  tlie  vear  most  of  the  fishermen 
work  on  plantations.  They  make  th4»ir  own  boats,  which  are  roughly  })uilt,  but  very 
strong,  without  decks  or  wells,  and  15  feet  long  by  6  to  7  feet  beam.  Thirty-five 
boats  are  in  use,  with  an  avenige  value  of  ^.50;  2  mc^n  go  in  each. 

A  few  haul  seines  are  employed.  The  largest  are  200  feet  long  and  10  to  1.5 
feet  deep,  with  a  bag  net  in  the  center;  the  mesh  is  1^  inches  (s(iuare)  in  the  wings 
and  1  inch  in  the  bag.  There  are  G  small  seincvs,  eaih  120  feet  long,  with  i-inch 
(square)  mesh,  and  an*,  without  any  bag  attachment.  Small  seines  are  chiefly  for 
taking  bait  for  hook-and-line  fishing.  Six  cjist  nets  are  employed  along  the  shore. 
Six  trawls  are  operated,  having  from  50  to  2(M)  ht)oks  etu'h,  with  snoods  2  feet  long 
and  plac<^d  4  f(»et  apart.  The  })uov  to  the  tniwl  is  siiid  to  have  a  liell  attached  by 
which  the  fishermen  judge  as  to  the  best  time  to  take  it  up.  Trawls  are  genenilh' 
fished  during  the  night.    Sharks  an^.  numerous  and  often  destroy  an  entire  trawl  outfit. 

Fish  pots  are  used  in  from  20  to  25  fathoms  of  water,  and  are  lifted  once  a  day 
in  removing  the  fish.  Th(\v  an»  of  larger  siz(»  than  at  most  places,  being  0  feet  long, 
3  feet  wide,  and  18  inches  deep. 

The  Patillas  River,  a  small  stream  having  its  outlet  a  few  miles  east  of  Arroyo, 
is  said  to  be  well  supplied  with  fish,  which  are  taken  by  weirs,  haul  seines,  and  cast 
nets. 

The  fresh  and  salt  w^ater  fish  taken  in  the  vicinit}'  of  Arroyo  are  sold-fresh  from 
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a  few  rougb  tabW  near  the  water  front,  or  p<>dd1ed  through  the  country  by  men  on 
foot  and  on  hofseback.  As  a  rule  prices  are  high  to  the  oonsumers,  ranging  from 
7  to  12  centfi  a  pound  for  undressod  ^sh.  Imported  dry  lish  are  often  cheaper  than 
fresh  6sh  and  much  more  in  demand. 

Puittn  S'lntHigo.  ^This  place  in  of  some  importance  a^a  receiving  and  distribut- 
ing point  for  the  rich  and  thickly  settled  district  of  Humacao.  The  port  ha^  about 
l.OUO  inhabitaiibi.  a  customhouse,  and  a  few  stores.  The  town  of  Humacao  is  4  miles 
inland.  Large  quantities  of  dried  and  fresh  tish  are  consumed  in  the  district,  the 
former  being  received  from  Ponce  and  San  Juan.  Customs  records  show  no  direct 
importii  of  tish  during  the  past  five  years. 


Fishing  Biwlssnd  Fie 


Honifs.  l^nU  Saoliago. 


During  April.  May,  and  June  trolling  lines  are  much  used,  but  at  other  seasons 
trolling  is  done  only  when  going  to  and  returning  from  the  pot-:.  The  principal  part 
of  the  catch  is  from  pots,  sometimes  baited  with  fragments  of  crawtish  or  spiny 
lobsters,  but  a.-s  a  rule  pots  are  not  l>aited.  Crawlish  are  plentiful  and  at  times  the 
potf  will  l>e  tilled  with  them;  when  more  are  taken  than  can  be  disposed  of  the  surplus 
is  returned  to  the  sea.  They  are  sold  at  an  average  of  3  cents  a  pound,  the  largest 
weighing  0  to  s  pounds.  When  the  pots  are  baited  with  broken-up  crawtish  the 
catch  is  confined  to  tish.  as  no  cmwtish  will  then  enter  them. 

The  tish  are  sold  fresh,  undressed,  supplying  the  local  demand  only.  The  tisher- 
men  receive  1  to  6  cents  a  pound;  the>  occasionally  dry  a  small  amount  of  fish  for 
their  own  use. 
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JIucares. — This  place  is  4  miles  north  of  Punta  Santiago.  Near  the  shore  the 
water  is  shallow,  necessitating  the  lighterage  of  cargoes.  Fish  are  reported  plentiful 
in  the  harlx)r,  where  they  are  taken  by  10  tishermen,  using  4  boats,  CU  pots,  and 
several  trolling  lines;  the  principal  catch,  however,  is  in  pots. 

Fajardo. — Fajardo,  with  a  population  of  4,000,  is  the  most  important  place  at 
the  northeastern  end  of  the  island,  and  is  located  2  miles  inland  from  the  jylaya  or 
landing.  At  the  latter  there  are  000  inha])itants,  a  few  small  stores,  and  the  custom- 
house, which,  prior  to  the  change  of  government,  was  a  second-grade  office  at  which 
no  imports  were  permitted.     A  large  amount  of  dry  and  fresh  fish  is  consumed. 

Eighty  men  are  here  engaged  in  tishing  with  apparatus  and  boats  valued  at 
about  $4,000.  Fishing  is  chiefly  by  set  pots;  o(tcasionally  a  few  haul  seinas  and  cast 
nets  are  used  in  the  geneml  fishery,  and  gill  nets  for  turtles.  Trolling  hooks  and 
lines  are  used  to  a  limited  extent.  Fish  are  plentiful  and  are  all  sold  fresh,  undressed, 
at  about  4  cents  a  pound. 

At  certain  seasons  a  light  catch  of  fish  is  made  in  the  Fajardo  River,  a  few  cast 
nets  being  used  near  its  mouth.  Within  (>  miles  of  the  mouth  of  the  river  3  weirs 
have  been  fished  in  the  past.  The  best  fishing-grounds,  near  the  mouth  of  the  river, 
were  formerly  worked  only  by  holdei^s  of  special  gmnts  from  the  government. 

At  Ceiba  and  Luciuillo,  near  Fajardo,  som(»,  fishing  is  done. 
^      Vl^qiieH  hland, — A  small  amount  of  fishing  is  carried  on  at  seveml  phices  about 
this  island.     The  following  tible  gives  all  the  statistics  obtainable: 


L<H*ation. 


Puorto  iFiabcI  Si'gunda 

Puerto  Real 

Puerto  NeffH) 

Puerto  Arenas 

Puerto  Mosquito 

Total 


Men. 

I<4MltS. 

Pt>t.M. 

12 

(I 

50 

4 

2 

12 

!          2 

1 

.    « 

0 

3 

IH 

6 

3 

20 

:« 

15 

lOH 

„, 

_ 

Trolling  lines  and  a  few  net*^  are  used,  but  most  of  the  fishing  is  by  set  pots, 
anchored  by  ropers  made  of  vines.  The  catch  is  ptnldled  through  the  several  small 
villages  and  at  the  plantations,  selling  at  5  cents  a  pound.  A  f(»w  turtles  are  taken  at 
the  southern  end  of  the  island.  Small  ve,ss(»ls  from  the  neighlK)ring  British  and 
Danish  islands  sometimes  visit  this  section  for  turtles.  I^sides  th(»  .50  pots  at  Isab(»l 
Segunda  there  are  25  cast  nets  and  1  haul  seine  150  feet  long  and  lo  feet  deep. 

Cuh'l>ra  hlatuJ. — Fish  are  abundant  about  this  island,  but  very  little  attention  is 
given  fishing  by  the  inhabitants,  only  two  or  thn»e  men  being  (^ngaged.  Imported 
dry  cod  is  nuK^h  more  used  than  fresh  fish.  The  neighborhood  is  visited  by  a  number 
of  fishermen  from  the  British  and  Danish  W(»st  Indies,  particularly  from  Tortola, 
St.  Thomas,  and  Santi  Cruz,  who  fish  chiefly  with  pots.  Between  April  and  Septem- 
ber trolling  lines  are  used,  chiefly  for  king-fish,  which  are  said  to  weigh  from  %)  to  80 
pounds  on  the  avemge,  some  being  nuich  heavier.  Among  the  other  fish  t^iken  in 
trolling  are  the  capitan  and  ])arracuda.  Trolling  is  done  between  sunrise  and  8  or  1) 
in  the  morning. 

About  Vieques  and  Culebra  islands  and  the  east  end  of  Porto  Rico  as  far  west 
as  Arroyo  is  the  region  where  turtle  fishing  is  carried  on  to  the  greatest  extent.     At 
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Arroyo  turtles  are  found  at  all  seasons,  )xMn<r  most  plentiful  from  September  to  the 
last  of  Dei*eml>er,  during  which  time  they  deposit  their  eggs  in  the  sand  of  the  l)each. 
In  the  latter  part  of  NovemlK»r,  lsi»8,  this  section  was  fished  by  two  small  vessels 
fix>m  the  English  island  of  Tortola.  who  used  larjre-mesh  nets  to  which  wooilen  decov 
turtles  were  attached,  the  nets  biMnjr  .**et  near  the  coral  reefs  off  the  harbor  of  Arrovo. 
The  vessels  remained  two  weeks  and  it  was  reported  that  a  fair  catch  was  made. 

A  few  turtles  are  caught  about  the  small  islands  near  Hucares,  chiefly  with  gill 
nets.  During  18t*8,  4W  pounds  of  hawksbill  turtle  shells  were  taken  and  sent  to  New 
York,  where  the  lx*st  brought  ^  a  p<^)und  in  gold.  The  nets  used  about  Vieques  and 
Culebra  islands  are  27  feet  long,  8  to  12  feet  deep,  and  of  12-inch  square  mesh.  A  few 
turtles  are  taken  on  the  beaches,  but  the  catch  is  principjilly  by  nets,  which,  with  their 
wooden  decov  turtles,  are  anchored  near  the  coral  reefs:  the  nets  are  visited  once  or 
twice  a  day  during  the  turtle-tishing  season,  which  is  said  to  be  in  May,  June,  July, 
and  August. 

The  hawksbill,  green  sea,  and  loggerhead  turtles  are  reported  more  plentiful  in 
this  vii*initv  than  elscwhcie  about  Porto  Kico.  The  catch,  however,  is  small,  onlv 
75  hawksl)ill  turtles  having  l:)een  taken  in  1S9S.  The  shell  of  the  hawksbill  is  said 
to  average  from  3  to  5  jxjunds,  and  brings  from  75  cents  to  ^  a  pound  in  gold  at  St. 
Thomas.  The  loggeihcad  turtU*  is  used  only  for  its  oil.  Tht»  meat  of  the  other 
species  is  sold  for  food  at  0  cents  a  |K)und. 


FISHERY  PRODUCTS  IMPORTED  BY  PORTO  RICO. 

The  population  of  Porto  Rico  on  Octol)er  Ifl.  18l»9,  according  to  the  census  taken 
by  the  Tnited  States  (Tovernment,  was  l»r)o.243.  That  lisherv  pnxlucts  form  an 
important  portion  of  the  food  supply  of  the  island  is  shown  by  the  im{x>rtation.  in 
1897,  of  alK>ut  33,44i^422  pounds  of  dried,  pickled,  canned,  and  other  tish,  valued  at 
$2,123,J»31.  The  total  iinjiorts  foi*  the  year  furnished  for  each  inhabitant  an  average 
of  35  pounds  of  tish.  The  vahu»  of  imported  tishery  products,  with  the  duty  i>aid 
on  the  same  during  the  live  years  named,  was  as  follows: 


Year.  Viiluf.  Dm  v. 


l*»y:;     ?l.;ti'».(«73.  .'»■-»           S.h7.i.7T.  10 

IV.i 1 1 .  i.r.*.  liUJ .  42               iM.  S^4.  .'<» 

I  H'.j.'i I ,  'i^T.  t'lt't.  "Wl 

ly.ii; l.«»l'«.nlo.  M» 

iH^T -.  1.^5.  «il.  4ti           i:i!^.0('.l.  ;C> 


i--r.Mp»7.w   I 

117.4VC._'l     ! 


With  the  exception  of  otvasional  small  shipments,  princiivally  of  canned  fish, 
to  groceis,  this  largt*  amount  of  imported  tish  is  hamlliHl  by  n  companitively  small 
numlier  of  commission  merchants,  whose  principal  business  is  in  sugjir  and  cotTee. 
In  some  case>  the  merchants  own  and  work  plantations,  and  all  of  tliem  make  large 
advaiii*es  on  crops  which  they  dispoM'  <»f  by  direct  sales  or  as  forwarding  agents,  thus 
providing  return  cargoes  to  ve»els  arriving  with  tish.  A  number  of  tirms  have* 
branch  houses  at  the  three  leading  i)orts  of  Ponce,  San  Juan,  and  Mayaguez,  where  they 
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have  long  been  established.  The  old  leading  firms  have  a  high  rating  for  integrity 
and  financial  standing. 

The  manner  of  receiving  and  handling  fish  is  similar  at  all  port^^,  with  some 
variations  due  to  port  charges,  different  climatic  conditions,  etc. 

Dry  and  pickled  fish  are  received  more  or  less  regularly  throughout  the  ye^r, 
mostly  from  Halifax  and  Lunenburg,  Nova  Scotia.  A  few  cargoes  arrive  from  Yar- 
mouth, Nova  Scotia,  and  oc^casionally  a  cargo  comes  from  St.  Johns,  Newfoundland. 
The  total  receipts  of  dry  and  pickled  fish  in  1897  amounted  to  33,449,422  pounds, 
from  the  following  localities: 

Pounds. 

North  American  British  Possessions 28, 048, 735 

United  States 4,909,141 

All  other  sections 491, 546 

This  amount  approximated  85  per  cent  of  dry  fish  and  15  per  cent  of  pickled 
fish,  the  proportions  of  dry  fish  })y  species  being  90  per  cent  cod,  7  per. cent  haddock, 
and  3  per  cent  hake.  The  proportioji  of  a  cargo  of  2,000  (j[uintals  would  be  about 
as  follows:  425  tierces,  100  to  150  drums,  100  boxes,  100  half-boxes.  Tierces  contain 
450  pounds  net,  drums  125  to  140  pounds,  boxes  100  pounds,  half-boxes  50  pounds. 

The  climate  of  Porto  Rico,  with  its  months  of  warm,  damp  weather  and  much 
rain,  is  very  trying  on  dry  fish.  If  not  properly  cured  they  will  soon  turn  red  or 
become  soft  and  otherwist^  uiunarketiible.  Fish  from  the  United  States  would  prob- 
ably have  to  l)e  cured  hardtM*  than  is  customary  for  home  or  northern  demand.  They 
should  be  well  but  not  too  h(»avily  salted,  and  well  dried.  Small-sized  cod  that  will 
pack  in  tierces  and  drums  without  b(»nding  are  preferi'cd  to  large  fish,  except  for  the 
small  amount  packtul  in  boxes,  these  being  for  the  local  city  trade,  in  which  large 
fish  are  desimble.  December,  flanuary,  February,  and  March  are  the  ])est  months 
for  keeping  fish  in  good  condition  in  Porto  Rico.  The  largest  dc^mand  is  in  Jaiuiary, 
February,  March,  and  April. 

In  past  years  consumers  of  dry  and  pickled  fish  in  Porto  Rico  have  apparently 
been  more  concerned  as  to  pric(»s  than  ((uality,  nuicb  inferior  fish  being  consequently 
sent  to  this  island.  Natives  often  buy  fish,  if  of  low  price,  that  would  not  be  used 
in  the  United  States.  Occasionally  fish  are  condemned  and  destroyed  by  the  city 
ofticials.     The  present  indications  point  t-o  a  demand  for  a  better  c(uality  of  goods. 

Pickled  fish  are  not  much  used.  Split  herring  an*  preferred  to  round,  on  account 
of  keeping  better,  and  bring  $1  a  })arrel  more.  Alewives  are  not  desired  and  are 
seldom  received.  Mackerel  are  too  high-priced  to  have  an  extensive  sale,  the  few 
received  being  usually  of  small  size  on  account  of  being  cheaper.  Smoked-herring 
receipts  are  light,  and  comprise  both  "'scaled''  and  ''lengthwise ''  fish.  Boneless  fish 
are  almost  unknown;  their  introduction  would  be  slow  at  first,  and  only  sniall  initial 
shipments  would  be  advised. 

The  total  value  of  caimed  fish  imported  into  Porto  Rico  in  1897  was  only  ^151,408. 
High  prices  and  duties  may  account  for  this  small  amount,  which  consisted  chiefly  of 
sardines  from  Spain,  receipts  from  that  country  having  been  free  of  duty,  except 
when  shipped  under  a  foreign  flag,  which  was  seldom.  If  canned  fish  could  be  fur- 
nished at  a  low  price,  their  sale  would  no  doubt  largely  increase  as  their  good  qualities 
became  more  fully  understood. 
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Imported  tishery  products  may  be  considered  by  ports,  as  follows: 
iSiin  Juan. — The  capital  city  of  the  island  has  a  {Xipulation  of  82,t>48.  Its  imports 
of  fishery  products  are  exceeded  only  by  those  of  Ponce.  In  1897  the  canned  fish 
imported  aniounttnl  in  value  to  ^112,ni*I,  of  which  only  ^0*5  worth  came  from  the 
United  States.  Boneless  fish  are  occasionally  received  in  small  amounts  bv  retail 
groeeis.     The  receipts  of  dry  and  pickled  fish  in  LSUT  wer«»  as  follows: 


-.  1 

From —  KiUt^raui!:.         F*ounrlfi.  Value.     ■ 


I 


British  North  AnnTica 3. 3HU. 410  7. 452, 5(24      8l3tf, 4S3 

rnili-<l  Statf!. JCH.TJS  1  592.44r>  i        34.W5 

I    ()thtr»»unx^ 147.U01  1  326,065'        19.227 


Total 3.7y7.WO 


8,371.035  .      493,615    | 


Po/u\\ — The  iX)pulation  of  Ponce  is  i7,lJ52.  In  the  matter  of  fish  impoi'ts  this 
is  by  far  the  most  important  place  in  Porto  Kico.  The  receipts  for  18H7  are  said  to 
be  a  fair  avenige  of  tin*  imix)rts  of  late  years,  and  amounted  in  value  to  ^1.016,447 
on  dry  and  pickled  fish,  and  J?14.4o«)  on  canned  fish. 

The  value  of  dry  and  pickh»d  fish  re<eivcd  in  1S1*7  was  as  follows: 

Froiii  Hriti>h  N»»rth  Amoricaii  INMriH^ssinns $771, 3U.S.  52 

Tiiiteil  Statt'H 2:^,  972. 50 

All  nthors 10, 171. 17 

T.  .tal 1 ,  OIG,  447. 1 9 

Imported  dry  Hsli  consists  princiixilly  of  cod-fish.  Hake  and  haddoi'k  are  said  to 
stand  the  climate  better  than  cod,  ]>ut  only  a  small  amount  can  be  dis|x>sed  of.  Poor 
cod-fish  is  prefcrn»d  to  hake  and  haddock  of  much  better  condition  and  lower  price. 
Of  pickled  fish,  a  few  herring  are  used,  but  .•seldom  any  al^wives.  Split  herring 
bring  ^1  a  barrel  more  tlum  round.  Smoked  herring  an*  only  used  to  a  limited 
extent,  •'lengthwise"  iM'ing  prefi^rred. 

Canned  fish  are  little  used,  thi»  amount  imported  in  181»7  Inking  valued  as  follows: 

Fn »iii  Kn^'lainl ^,  215 

Siiiiii 5,  sas 

riiit«Ml  Statfs 160 

Fraiuv 184 

Italv 33 

m 

T«  »tal 1 4, 4<)0 

ImiX)rted  fish  are  usually  distributed  to  the  interior  in  original  packages,  Imt 
when  goods  are  to  go  over  bad  roads  the  packages  are  oi)ened  by  the  purchaser  and 
the  contents  packed  in  bags,  which  are  carried  by  pack  animals. 

The  marketing  of  crops  has  .some  connection  with  the  fi.^^h  trade  in  the  securing 
of  return  cargot»s  by  vessels  arriving  with  cargoes  of  fish.  Coifee  crops  are  moved 
from  the  last  of  Octolx»r  up  to  June:  .**ugar  crops  from  the  last  of  January  until  the 
end  of  May.  In  isw  the  sugar  crop  beg:in  to  move  tlie  first  part  of  January,  .some- 
what earlier  than  usual.  Return  cargoes  can  usually  be  liad  from  the  first  of  February 
up  to  the  end  of  April. 
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Mayagnez. — This  city,  with  a  population  of  15,187,  ranks  third  in  its  fishery 
imports,  and  has  for  a  long  time  teen  a  receiving  and  distributing  |K)int  for  a  large 
amount  of  imported  fishery  products.  Imported  fish  are  distributed  b}^  sales  through 
the  interior,  with  occasional  transfers  of  cargoes  to  other  ports  in  which  supplies  are 
needed.     The  receipts  of  dry  and  pickled  fish  in  1897  were  as  follows: 


From — 


British  North  American  Possessions 

United  States 

Sptiin 

Total 


Kilograms.         Pounds. 


2,235,907 

122, 9«i 

2.2Wi 


2,3(51.016 


4.929,328 

270,955 

4,863 


5,205.146 


Value. 


r290,587.91 

15,458.39 

286.78 


306,333.08 


The  imports  of  canned  fish  (chiefly  sardines)  were  comparatively  unimportant, 
being  valued  at  only  $19,732,  of  which  tjli),517  worth  came  from  Spain,  lionele^s 
fish  are  unknown,  but  dealers  express  a  desire  for  experimental  lots,  well  cured,  and 
hope  to  create^  a  demand  for  boneless  and  caimed  iLsh,  but  do  not  encourage  large 
shipments  at  first. 

The  best  months  for  meeting  witli  a  good  demand  are  January,  Fe])ruary,  March, 
and  April.  Shipments  by  the  New  York  and  Porto  Rico  Steamship  Line  can  be  made 
three  times  a  month.  These  steamers  do  a  freight  and  passenger  business,  makiilg 
regular  calls  at  Mayaguc^z,  San  Juan,  and  Ponce,  and  if  there  is  sufficient  inducement 
landings  are  made  at  Arecibo,  Aguadilla,  and  Arroyo. 

Wh(Mi  cargo  shipments  by  sail  are  made,  return  cargoes  of  sugar  and  molasses 
ciin  gcnemlly  be  secun^d  from  the  month  of  February  to  and  including  August.  At 
the  time  this  port  was  visited,  during  the  latter  part  of  Jaruiary,  1891),  no  cargo  lots 
of  fish  had  been  received  for  some  tim(%  and  the  freight  rat(\s  by  steamer  only  could 
be  given.  The.se  were:  For  sugar  in  hogsheads  22  cents  per  100  pounds,  and  18 
cents  per  100  pounds  when  in  ])ags.  These  rates  are  somewhat  higher  than  in  the 
previous  year. 

Wholesale  values  of  dry  cod  (per  1(M)  pounds)  for  the  past  three  years  are  hero 
shown  by  months,  as  ascertained  from  the  liooks  of  dealers  at  Mayaguez: 


Month. 


1896. 


189: 


1898. 


Jiiiuinry  . 
Ffhruary 
MarcJi .. . 
Ai)ril 


May 

Juiu' 

July 

August 

Sc'ptoinUrr. 

OcIoIht 

NoveialKT  . 
Dwembor  . 


f>.50 

S5. 50 

Sti.OO 

1. ......... 

6.00 
5. 50 

7.00 
7.00 

5.00 

4.50 

6.00 

7. 50 

5. 50 

7.00 

9. 2;> 

6. 25 

8.00 

10.50 

5. 50 

7.00 

8. 25 

4.50 

8.75 
9.00 

5.00 
5. 50 
6. 25 

10. 50 

7.00 

6.00 

10.00 

6.00 

6.50 

8.25 

l_ 


Avemgc 


6. 12i 


(».  20 


8.50 


During  January,  18tl9,  i\\i\  market  was  as  follows: 

Cod-fisli,  $8  JKT  100  i)OundH;  hake,  $5  to  $<>  i)or  100  pounds. 

Haddock,  $7  i)er  100  poiuids;  j)ollock,  $5  to  $(>  per  100  jxhiikIh. 

l*ickled  herring,  $4  to  $6  ikt  barrel  for  round  and  HpHt;  the  latter  $1  a  Uirrel  luort*  than  n>un<l. 

Sardinea  in  oil  or  mustard,  in  J-pound  boxes,  70  to  90  cents  a  dozen. 
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Artcffftf.—Tho  ]X)|)iilati<)i)  of  Arociln)  is  SjH>s.     In  tho  iniix>rt*5  of  dry  and  pickled 
jfifili  this  citv  ninks  fourth  in  the  amount  of  vahi<\  which  in  lsj»7  were  as  follows: 


Fitun—  Kil(ifrriiin>.         FVMindK  Vahir. 


British  Nnrlh  Annruan  IViwi-ssions  ..        1.1T3.-*T9  i!,5N;.iKrt       SlVJ.  4J6..r7 

UniUMl  statt-s T.tlTJi  lfi.9H;  W7.40 


Ti.lHl 1.1S0,»W  ■J,603..V>2         l.=i:l.4.B.76 


Canned  tish  imports  were  all  from  Siwin,  amounting  to  ^2.333. 

Of  the  dry  fish  handled,  some  :i?5  per  cent  additional  to  the  alcove  was  received 
from  the  San  Juan  and  Ponce  imix)rters.  The  oricrinal  imj)orters  of  the  several  ports 
draw  on  or  supplv  each  oth(»r  according  to  the  condition  of  the  trade.  The  imi)orts 
for  18J*7  are  said  to  have  been  on  an  average  with  those  of  pist  years.  The  princiixil 
fishery  imports  consisted  of  small-sized  dry  cod  from  Nova  Scotia. 

AtpiailtUii, — This  i)lace  has  a  population  of  r>,4:i5  and  is  of  considenihic  imi>or- 
tance  as  a  distributing  jxiint  for  the  surrounding  country.  The  fish  handled  annually 
is  Htated  to  amount  to  ahout  :2.r)<M>  tierces  of  dry  <*ck1,  UW  Inirrels  of  pi<'kled  herring. 
and  a  small  quantity  of  smoked  and  canned  fish.  Very  little  is  im|X)rted  direct,  the 
supplies  in  general  bc»ing  liought  as  needed  from  importers  at  Ponce.  San  Juan,  and 
Ma^aguez.  Occasionally  small  orders  are  sent  to  the  United  States.  The  direct 
inipoi'ts  of  fish  in  18*J7  amounted  to  Umm;.^  kilograms,  or  44.01.")  ]x>unds;  ?:i,r>95  worth 
of  dry  fish  cjune  from  New  York  and  J?2,.>4r)  worth  of  canned  fish  from  Spain.  Nearly 
all  dry  fish  handled  are  (juite  small,  these  Innng  preferred  to  those  of  medium  size. 

Boneless  fish  are  unknown,  and  caiine(l  fish  of  American  pu-k  are  seldom  used. 
Dealers  express  a  desire  to  increase  thi'ir  Inisiness  with  the  United  States,  in  the 
ho])e  of  receiving  a  better  class  of  goods,  adapted  to  their  trying  <'limate,  the  losses 
from  fish  turning  red  and  six>iling  b«»ing  considemble. 

An'ot/n. — This  is  the  port  of  entry  for  tlu»  southeastern  part  of  the  island  and  has 
a  population  of  2.137.  Dry  and  pickled  fish  are  largely  used  and  distributed  through 
the  interior,  tin*  monthly  rec«»ipts  avenging  120  tierces  of  dry  fish.  Most  of  the  fish 
products  come  from  im|)orters  at  Ponce,  the  «lirect  imjxjrts  Inking  small,  as  shown  by 
the  custom-hou-^e  re«*ords  during  the  ])ast  six  y«'ars.  as  follows: 


Yt-ar.  Kihtumms.      I'i»iind«j.        Valuf. 


IxW 

IJ^VM 1.4W  :<.j»;t         ?nh 

l^v<'> :r-\:wi  7l.•.•7^         .\jii.> 


I'^W ,         »;.:vio  l:;.iw  •  y-Si 

1  v.«7 

1N> tW.lir.  Kti..S:w  7,slb 


None. 

NnlU'. 

1.4W 

A.  LVw 

:r-\:wi 

71.•.•7^ 

»♦.  :iV^ 

i;;.iv,»  • 

Nrtll*'. 

N«>ii».'. 

Cft.iit; 

Kti..S:w 

The  iiniKM'ts  in  1M»4  were  all  from  the  United  States,  thos(»  for  the  other  years 
were  from  Nova  Scotia.  The  only  direct  im|K)rt  in  l>^l»>i  comprised  1^<>*»  tierces  and 
3  boxes  of  cod-tish  and  1<K»  barrels  of  herring,  from  Lunenlmrg,  Nova  Scotia, 
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STATISTICS. 

Imported  fishery  products  being  next  to  the  largest  in  vahie  of  all  the  imports  of 
Porto  Rico,  the  following  statistical  tables  will  be  found  of  much  interest  and  imix)r- 
tance.  The  records  were  taken  from  the  original  entries  at  the  several  custom-houses 
of  the  island.  In  all  cases  where  value  is  given  it  is  on  a  basis  of  Spanish  paper 
money,  which  has  had  a  fluctuating  value,  the  average  during  the  time  shown  in  the 
tables  being  some  60  cents  on  a  dollar  for  gold. 

Table  nhoinntjj  from  ctmnir'uA  received  and  htj  porU  of  nitry^  the  tfUmdUif,  vahu\  and  duJif  jniid  on  Jixhery 

products  imported  into  Porto  Rico  ?»  1S97. 


ImiMirtiHl  from — 

Port** of  entry. 

Dry,  pickled,  and 
8moke<l  fish. 

Cann 
Lbs. 

ed  fish. 

Shelinsh.                     Total. 

1 

Lbs. 

Value. 

Value.      '  Lbs. 

1 

Value.  1        Lbs. 

Value. 

British  North  Amer- 

Poneo  

San  .loan 

MayaKuez 

Areeibo 

Total 

Ponce ^. 

San  Juan 

Mayamiez 

Agnaailla 

Areeibo 

TotJil 

San  Jnan 

Han  Juan 

San  Juan 

Ponce  

San  Juan 

Mavacruez 

13,080,247 
7.452,524 
4,920,:«H 
2,5H6,6.% 

$771,303.52 
4:»,453.30 
290, 587. 91 
152,526.27 



1 

! 13  0«)  -M? 

9771.303  52 

ican  provinces. 

7.452.524 
1,929.328 

439, 453. 30 

290. 587. 91 

r    ■ 

2.586.(UV. 

152.52(>  27 

I 

28,0W,735 

1.653,871.00 

, 

28.018.735 

1  A.53  M71  nn 

1 

United  8tatt»8 

3,084.809 

592,446 

270.955 

44.015 

10,916 

234,972.50 

;V1, 934. 77 

15,458.39 

2,595.45 

997. 49 

732 

3. 554 

44 

91(16.0  J 

I 

3. 985.  Ml 

596,253 

270,999 

44.015 

16,916 

4.;fl3.?24 

235.138.50 

806.00 
10.00 

25;i 

98.00 

35,748.77 
15, 468. 39 

2.595  45 

1 

997  49 

4.909.141 

288.958.60 

4,3:«) 

982.00 

2:1.3 

8.00 

289.948.60 

Norway 

Swt»dt»n 

97,96S 

41.445 

862 

5,776.29 

2,443.87 

50.  Ki 

97, 958           5  77fi  J* 

1 

41.445 

8<t2 

2.413.87 

Scotland     

! 

.'in  va. 

1 

France 

5,36(5 

316. 42 
14.01 

811 

8,  :t53 

«K)( 

181.00 
l,8iM.50 



6.177              .5(10. 4" 

S.591 

1    QOK  ni 

2a5. 00 

901  '            205.00 

ToUil 

I'once 

5,604 

:w.46 

lO.OlW 

2.28;i.r)0 

15.672          2.613.% 

^=  — 

8|iH{n 

25. 609 

179. 790 

124,766 

12,544 

10.287 

5.808.00 

108.814.50 

19,517.00 

,      2, 845. 00 

2. 33;j.  00 

25,609  i         5.808.00 

San  Juan 

MnyaKUez 

Aflfuaoilia  . 

4.S<W 


9,531.21 
286. 78 

641,426 

129.629 

12,  W4 

10, 287 

lis.  345. 71 

19,803.78 

2. 845.  (X) 

Areei!x>    

•i  .^w  no 

Total 

Ponce  

1 

166.  499 

9,817.99 

652,996 

139.317.50 

1        819,495 

149, 135. 49 

Italy 

148 
168 

:«.  50 

148 
2.196 

3:^.50 

•  **** J  •-...••..•-••-.• 

San  Juan 

Total 

Ponce  

San  Juan 

Total 

San  Juan 

[Ponce  

San  Juan 

^MayaKuez 

Aguadilla 

[Areeibo 

(i rand  total. 

2.028 

119.60 

38.00 

157.60 

2,028 

119.60 

316 

71.50 

2,341 

191.10 

Knif  land 

155,252 
218 

9,854.73 
12. 87 

3<*.,222 
1,5:J4 

8,215.;W 
348.00 

191,474 
1,752 

18,070.lW 

• 

JWJO.  87 

...... 

155,470 



9,867.60 

37,756 

8. 5('»3. 30 

193.226 

18,430.1*0 

German  V 

21,680 

1          1,278.42 

842 

191.00 

22,522 

1 . 469. 42 



17.225,674 

8.371,035 

5,205.146 

44,015 

2,603,552 

1,016,447.17 

493,615.20 

306,333.08 

2,595.45 

153,523.76 

63,522 

4W,241 

125,714 

12,544 

10.287 

14,406.80 

112,092.00 

19, 732. 00 

17,289.196 

1 .  030. 85:V  97 

Totals 

253 

8.00 

8, 8(J5, 529 

5,330,X60 

56.559 

2,613.839 

6a5.7I5.20 
326.0(»5  08 

2,3:W.OO 
2.845.00 

5.440  45 

155,  s;'>6. 76 

33,449,422 

1,972,514.66 

706,308 

151,408.80       253 

8.00  1  34.155,983 

1 

2,12:i*«1.46 
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TaUe  shotriufj,   from  nnmtrlts  recehftl,  th^  ffnantity  and  vahw  of  fUthen/  prmlnrtx  imjXfrtM  Into  Porto  Riro 

during  189S.  1894.  1805,  1896,  and  1897. 


Imi>ortecl  from — 


Dry,  pickltMl.  and 
Hmoked  fish. 


Canned  fish. 


Lbs. 


Value. 


Lbs. 


Value. 


Shellfish. 
Lbs.     Value. 


Total. 
Lbs.  Value. 


1H93. 


I 


British  North  American  provinces  .    2i>,  \Js,  095  ,11, 21 1, 070. 77  , 

I'nitedStntes 7K.i,2»V4  .        46,304.70  1      33, 7h1  :  $7,661. fiO 

Norway  and  Swe<len 24,07y  |  1.419.86  j 

France '        2. 526  '     1.995. 50 


■  20,538,095  $1,211,070.77 
819,  (M5  53.966.20 

24,079  1,419.8«*» 


Spain 

Enf^land.. 
Germany  . 


2**9,235  . 

2.747  ' 

49.410  : 


17,645.03 

161.98 

2,913.56 


1 48, 896  ,  .•»,  769. 00  7. 500  $272. 16 
6,510  1,476.50  2,010  72.% 
1,3.>I  307.00 


2.526 

455.631 

11.267 

5(».  764 


1,995.50 

51,686.19 

1,711.44 

3,220.56 


Total 21,698.830     1,279.515.90  [    193.067  ,  45,209.50  ■  9.510  i  345.12  ,  21,901,407     1,325,070.62 

1894.  I  I  I  ,  .  , 


British  North  American  prf»vinces.|  21. 804, -202 

United  States 3. :J55, 890 

Norway  ami  Swe<len '         23, 78s 

France '  1 .  281 

Spain 124 .  003 

Italv 317 

EuKland 772 

Germany !         51 .  476 

Holland 


1,285.729.38 

197.886.91 

1.402.70 

75. 53 

7,312.11 

4.5.50 
3,035.37 


M.H.>4  .  19.244.50  '265  !  9.60 
1.5h7       .57.60 

13.  HW  1     3.130.50  3.S5K     140.00 

552,727    1-25.356.50  110  I      4.00 


21,8M,202      1,285,729.38 
3,441,009         217,141.01 


22,  MX 
2.968 
1.512 


5.136.50 
673. 00 
343.00 


25,375 
18.  W2 
676. 840 
317  . 
23,4*20 
54.44^1  , 
1.512  I 


1,460.30 

3.346.03 

132,672.61 

1H.72 

5,182.00 

3,708.37 

343.00 


Total ;  "25. 361. 729     1 .  495. 506.  '22 

l»9o. 

I 

Briti.«h  North  American  provinces.    *27.-291,194  :  1.«*i<«.-2mi.05 

I'nited  States 1 . 6l«. 23s  j      HO.irju.  13 

Norway  and  Sw«'<len 71 .  957  I  ».  24 1. 07 

France i 

Spain   61,516  3.t?27. 3«» 

Italv ' 


678.  .512    153.8H4.00  |  5. 820  ^  211.20     26.O46.0Jil      1.649,601.42 


KiiKland. 
tiemianv 
Denmark 


2. 161 

5.  OiJO 

I6.S.M 


1-27.  U) 
:?<I0. 17 


1.9:i8 


439.50 


207 


7. 52 


5.3:i7  I     1.210.50 
1.17^.  5-2»'.   -266. 151 .  .tO  I  9. 879  ■  35S.  4h 


172  j 
1.7H1 
2.<»72  ; 


39.0I>  '. 
lOI.OO  . 
470. HO  I. 


I 


27,291,  liVI 

1.698.3Ki 

71.957 

5.3:^7 

1.244.921 

172 

3. 942 

7.162 

16.S.M 


1,609.281.05 

100.469.15 

4.244.07 

1.210.50 

•270, 137. 37 

39.00 

5:^1.40 

770.17 

l»93. 85 


Tt>tal 2l».  115.010  I  1.7 1  >..'»'.»«. .06    l.lM.^v'ii;   ■2tv\714.'<»    lo.o*^;     [VhkW     3H.;?:W.l>22  ;  1.*>7.676.56 

1H96.  .  ; 


British  North  .Vmcricun  jin>viiic«->.    2«;.:Ri9. 15;i  ,  1 . 556, <iN). 06 


French  North  American  provinces.         151,919 

l'nite<l  Stales 1 . eW>. 53.s 

NorwHV  and  Swinlen 101.355 

France '  12. 875 

SjMiin   19C»,411 

Italv 

England l.r.62 

Gvrinanv 35. 797 

Denmark 24 

Venezuela 45. 195 

Cuba 


9. 135. 10 
^.  732. 82 

5, 976. 62 

759.  '20 

11.2'27.97 


9S.02 
2.110.81 

1'2.  a5 
2. 665. 00 


14,976  j     3.396.50  |       IKJ  !      6.64 

"m  r*"i.'R4 


9.328  '     2.115.50 

.547,04><  'l24,0ty>l.50  I 

79  i  18.00  I 

8,003  I     1,81.5.00  ■ 
794  180.00 


302  I     10.96 


16.399,1.53 

154.919 

1.621.697 

101,355 

'22,203 

737.  .510 

79  ' 

9,665 

36,591 

24 

45,195 

302 


1.556,680.06 

9. 135. 10 

98,i:V>.96 

5,976.62 

2.874.70 

135,29R.31 

18.00 

1,913.02 

2,290.81 

12.  »> 

2,665.00 

10.96 


Total '  •28,.>47,929  i  1,683.397.95  |    nS0.'23»  .131,593.50  ■      53*i  |     19.44     29,128.693  I  1.81.5.010.89 

IH97.  : 


British  North  American  provinces.!  '28.048.735  ,  1.653,871.00 


rnile<l  Slates I    4. 909. 141 


Norway.. 
S\ve<len.. 
Scotland. 
France  . . 
Spain   . .  - 

Italy 

England. 
Germany 


T<»Uil 


97,958 

41.445 

862 

5,  ti04 

166.499 

2.0'2X 

155.470 

21.»y<0 


288.958.ri0 
5.776.29 
•2.443.87  ! 
50.83  ! 
330.46 
9,817.99 
119.60 
9. 867. 60 
1. -278. 42 


10.06H  I    2. -283. 50  I. 

652.99«i  139,317.50    . 

316  71.50 

37.756       8.  .563. 30    , 

M2  =        191.00  i 


28.048.7a5 

8.00       4.913.724 

97.958 

41,445 

862 

15.672 

819.495 

2.  .^4 

193, '226 

22.522 


3:J,449.422  '  1,972,514.66  I     706.308  |151.408.80  j      253 


8.00  I  ai.  155, 983 


l.fvS.3.871.00 

•289.1*48.60 

5.776.29 

2, 443. 87 

60.83 

2.613.96 

149,135.49 

191.10 

18.4.10.90 

1 .  469. 42 


2,123.931.46 
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In  the  following  table  are  given  the  quantity  and  value  of  tish  and  fishery 
products  imported  by  Porto  Rieo  during  calendar  year  1800.  The  figure^s  arc  those 
of  the  division  of  customs  and  insular  affairs.  War  Department,  and  were  published 
in  the  bulletins  giving  a  monthU'  summary  of  commerce  of  the  island  of  Porto  liico. 
No  figures  are  available  for  uie  year  1808. 


Importe<l  frtun — 


February. 


Lbs. 


Value. 


Mart'h. 


April. 


Lb8. 


Value. 


I 


LI*. 


Value. 


Germany 

Unite<l  State}< 

Franee 

Spain 

lUly 

Canada  and  Nova  Scotia 

Cuba 


2.200 
310,457 


8,3:?1 
780 

i.»l9,oiw 


1120 
14,  .'166 


l.tv^l 
24ft,  13« 


980 
9,076 


T2\  1 
M,313  I 


8r>,121 


5,094 


270,664 
"*36."2»"i6 


Total 


608,105 


l.WO.ftfjO 
960 


7K,:W0  I    2,047.881 
28  ' 


25,758 


2.240,752  ,      79,9:tt 


2.27.^.732 


110.932 

""  1,884 

68.403 


92,.'V98       2.360,H05 


81.219 


InijwrttMl  from— 


May. 


June 


July. 


Ll»s. 


Germany 

United  KinKdom 

CniUKi  .states 

Fran<'e 

Spain , 

Italy 

Canada  and  Nova  Seotia  — 

Total 


•80 


Value. 
$t)2 


L1>M. 


I 


4, 167 


574.247 

11.6(X) 

9, 7(4 


1.47.'>.709         .5:i.7XJ 


\x,M7 

1.212 

.513 


995.448 

812 

30,610 


Value. 


$232  j 


15.  Wl 

24 

1.161 


LIm. 


1.088 

43, 2:«) 

82:^.228 

41 


Value. 


S127 

1,911 

2:<,2:iO 

20 


418,9^17         14.437 


8«w>  .  219 

l,8«is.0:«  I       71.213 


AUfTUst. 


LlMt.  Value 

1,885 


549,  :wi 

297 

.51.. 390 

715 

820. 4;« 


1132 


14,360 

42 

744 

201 

:«J8,93 


2, 072. 100 


73,917  ;         1.  450. 014         31.838 


2.76«>.  IS5  I      W,810 


1,424.050 


49.417 


liiiIKirtrt!  fn»iu  — 


S<*ptrmlK.T. 

I 
Llis.      ,  Value. 


(K*lol>er.  NovemlKT,  DeeemlM-r. 

Llw.         Valur.        L!»s.        Vuluf.        Ll»s.        Value 


Total. 
L!)s.         Value. 


I 


Germany I           3.50          $27           2.015  1      $1.V4 !  H.  139          Hm 

rnited  KiuKdoni '  I3,2:«)  :      1.941 

United  States '      92.810       2,:iii8         tiO.5, 717  ,  2:^.344  j      .52,294         $976;     179,824   $10,742  I  4,927.:i.Vi  '  l.S3,117 

518                  26  1            5               471             73    1 43.:M7         2.,5»57 

464           42. 715  i    2.  "224  i 547           VMi  I  XVi,  .564       17,411 

1 2.346  I          602 


Franee i      13,(»25 

Spain 11,247 

Italy 


Canada  and  Nova  Seot la 674,628     20.905     l.OfiO.lWi  ,  :«,078       12-5. :i46       3.513        44,<SW       1.589  |  12. 7.55, 4:?7     457,945 

Cuba I I ' 9ii0  28 


ToUil 792.090     24,282  l  1.731, 1'26  ;  61.805 


178.111 


4,562  I     225,009     12.467  '  1M27,379     IW4..560 


>  » 
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THE  FISHES  OF  PORTO  RICO. 


By  barton  \V.  FAERMANN  and  MILLARD  C.  MARSH. 


INTRODUCTION. 

In  preiMrinjr  this  rejxjrt  uiK)n  the  fishc>5  of  Poiio  Rlro  It  seemed  desirable  to 
include  not  only  those  obtained  by  us.  but  to  j^ive  diagnoses  of  all  the  families  and 
genera  and  detailed  descriptions  of  all  the  species  now  known  from  those  waters. 
That  the  s|>ecies  may  Ik?  readily  determined  w(»  have  given  very  full  keys  leading  to 
the  definite  identification  of  ea4*h,  including  certiiin  genera  and  sp<»cies  which,  though 
not  vet  actuallv  known  from  Porto  Rican  waters,  mav  hereafter  l»e  found  to  occur 
there.  The  unrecorded  genera  and  species  an*,  however,  not  num)>ered  in  the  keys. 
The  k(»vs  to  the  families  are  also  of  the  same  character. 

The  k<»vs  and  all  the  diagnoses  of  families  and  genera  are  adapted  from  *'The 
J'ishes  of  North  and  Middle  AnuTica,"  by  Joi-daii  &  Eveniiann.  which  work  we  have 
followed  ill  the  arrangement  and  sequence  of  genera  and  species. 

The  descriptions  of  all  the  si)ecies  of  which  we  have  sywcimens  have  either  l)een 
wholly  from  Porto  Kican  material  or  verified  upon  six?cimens  from  that  island,  and 
in  the  majority  of  cases  the  color  descriptions  are  from  living  six*cimens. 

The  coiimion  names  inclose<l  in  quotation  marks  are  the  names  by  which  the 
species  are  known  in  Porto  Kico.  The  other  common  names  are  those  by  which  the 
sjiwcies  are  known  at  Key  West  or  (»lse where. 

It  hjis  not  l)een  the  intention  to  give  much  svnonvmv.  In  everv  case  reference 
is  made  to  the  original  description  of  each  s|HM*ies,  to  all  original  synonyms,  to  Poey's 
and  Stahl's  papt^rs  on  Porto  Kican  fishes,  and  to  Jordan  &  Evermann's  "Fishes  of 
North  and  Middle  America."  The  lo<*ality  named  at  the  end  of  each  reference  is  that 
from  which  the  typ*?  of  the  si^ecies  came. 

Of  the  41>  colored  plates,  33  were  made  by  Mr.  A.  H.  Baldwin,  and  16  by  Mr. 
C  B.  Hudson.  All  those  by  Mr.  Baldwin  were  i>ainte<l  on  lx>ard  the  I^fWt  llair\\  the 
fish  being  placed  in  an  a(|uarium  jis  soon  as  caught  and  the  life  colors  gotten  ]x?fore 
they  had  undergone  any  appreciable  change. 

Among  the  fishes  jxiinted  from  life  by  Mr.  Hudson  at  Key  West,  Fla.,  in  the 
winter  of  lSt»7-lKs,  are  KJ  species  which  occur  in  Porto  Kico,  and  his  paintings  of 
those  are  used  in  this  rej^ort.  The  fish  were  selected  from  those  (usually  a  large 
numlw^r)  brought  in  ])V  the  fishermen  in  the  live-wells  of  their  boats  and  transferred 
to  a  large  acpiarium  on  the  pier  only  a  few  feet  distant  from  the  fishing  })oatj:(.  where 
they  were  kept  in  as  nearly  a  nonnal  condition  as  possible  while  lw»ing  painted.  We 
can  not  give  too  high  praise  to  the  artists,  Mr.  Hudson  and  Mr.  Baldwin,  for  the  care 
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jiiid  tidelitv  with  which  thev  have  done  their  work.  All  who  hit  fiiiniliar  w^ith  the 
life-coloi"s  of  the  species  and  who  have  seen  these  jmintings  have  l)een  struck  with 
their  accuracv,  lK)th  oh  to  color  and  structiinil  detail. 

The  lithogi'aphers,  Messrs.  Julius  Bien  cVc  Co.,  have  jjfiven  faithful  and  sjitisfactorv 
reproductions  of  the  originals. 

Besides  the  colored  plates  of  4J»  species,  1 15  dm  wings  were  to  Ik»  reproduced,  ctu-h 
5.25  inches  long,  as  cuts  illustniting  thc^  text.  But  as  th(\se  jimges  were  being  written 
all  of  these  drawings  were  destroyed  by  tin*  in  New  York.  Steps  were  at  once  taken 
to  have  the  28  new  sjK^cies  redrawn.  Some  of  the  others  can  not  Iw  n^placed,  but  S2 
of  them  had  i-ecently  been  repnxluced  in  the  '*  Fishes  of  North  and  Middle  America," 
by  Jordan  &  Evermann.  and  through  the  courtesy  of  the  IT.  S.  National  Museum  the 
same  blocks  are  used  for  illustrating  this  report,  but  we  were  thus  compelled  to 
have  them  appear  4.25  inches  long  instead  of  5.25  inches,  as  originally  intended. 

Another  serious  loss  was  incurred  by  th(^  burning  of  the  model  and  training 
8c*hool  at  San  Juan,  July  1,  resulting  in  the  total  destruction  of  a  valuable  collection 
of  tishes  made  in  the  vicinity  of  San  Juan  by  Mr.  OscMir  Riddle,  and  his  notes  upon 
them,  both  of  which  he  was  about  sending  for  use  in  preparing  the  present  paper. 

As  already  stated,  the  investigations  of  the  Fish  Conunission  in  Porto  Rican 
waters,  though  extending  over  about  forty -fiv(»  days  and  really  embracing  not  over 
thirty-eight  days  of  actual  work,  resulted  in  adding  to  the  known  fish  fauini  of  th(» 
island  nearly  200  species,  among,  which  w(»re  H  gen(*ra  and  83  sp<?.cies  which  are  new 
to  science.  The  3  new  geneni  and  20  of  the  new  s])ecies  were  descri])ed  by  the  present 
writers  in  the  Aniuial  Report  of  the  T.  S.  Fish  Conunission  for  18JM».' 

One  of  the  new  eels  (Aplitlmhuirhfhyi^  canhhcui<).  the  tyjx^  of  which  was  collected 
bv  Mr.  G.  M.  (irav,  was  described  l)v  Drs.  Gill  and  Smith  in  Science  for  June  22, 19CM).' 

The  following  is  a  full  list  of  the  new  genera  and  species  resulting  from  these 
investigations.  Those  which  apptnir  for  the  first  tune  in  this  report  are  indicated  ])y 
the  star.  The  number  following  each  name  is  that  which  the  type  specimen  bears  on  the 
register  of  the  U.  S.  National  Muscuun.  in  which  all  the  types  are  deposited,  t'otypes 
of  species  of  which  duplicate  specimens  were  obtained  are  in  the  reserve  series  of  the 
U.  S.  Fish  (Jommission  and  in  the  Museum  of  Jjcland  Stanford  Junior  Universitv. 


SjKM'lfJ<. 


AphthalmichthyB  caribbous 

SphaKebranc'hus  ophioneiis*. . . 

Lycctaontin  albimentis* 

Lycondonti.s  jorrlani 

Stolephorus  lyolepiw* 

Stolephonw  gilberti 

Stolephonifl  garmani 

AiH>goii  HC'llleauda  • 

MycU'roporca  bowerai  ♦ 

I*n(ni<)dt*  bahlwini 

Neoinji'iilH  meiraloplUhaliiiiio  *. 

Calaniim  kondalli 

I)(>ratoi»otu«  defori« 

Jk'orpjcna  albifiinbria  ♦ 

Sfori>n'ua  Iwrgii  • 

Poiitinus  Itvanoniin  ♦ 

SIcydium  caKuitn; 

GobiiiH  bayamunensih 


Typr  No. 


49526 
49527 
4935K 
49528 
49359 

wm 

49529 
49530 
49361 
49531 
49362 
49363 
495:« 
49533 
49534 
49364 
49:165 


SiH'cifw. 


Bollmannia  b<Mitu>ron('nHiN. . 

Miorogobiiw  nioeki 

GilliaK 

Glllitw  jordani 

MalaccxrtenuB  ciilebm* 

Malat'iK^tcnuM  moort'i 

Malacoctenus  puertoricensis 
Aiiclu'iiopteniH  albfoaudus. . 

Auchenoptenis  fajardo 

Au('heno|»teni.M  nibi'wt?ens . . . 
AiMrhoiiopleruH  c'in{ndattiN . . 

AiK'lioni8tius 

AucbctiiHtiuH  Htahli 

Coralliozotus 

CorolliozetUM  cardoiia- 

Emblemaria  pandioniM* 

Citharlchthv8  arenaceus*. . . 
Halieutk'htnyK  smithii  * 


Typ«'  No. 


mm 

49367 


49369 
49:^70 
49;i71 
19373 
49376 
49374 
49375 


49372 


49377 
19535 
4^536 
49537 


^Description  of  new  penem  ami  sjR'rios  of  fishen  from  Porto  Rico.  < Report  V.  S.  Finii  CVim. 
1899  (Dt^ml)er  19),  :i5l-362. 

*  The  Moriiigiioid  Eeln  in  Aiuorinui  Watt^rfci,  l>v  Then,  (iill  ami  H.  M.  .Smith.  <Sciencf,  N.  S., 
Vi»l.  xu  No.  286,  pp.  973-974,  June  22,  1900. 
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The  total  iiuinl)er  of  tislies  now  known  from  Porto  Kiean  waters  is  291  species. 
Prior  to  the  investigations  ))y  tlie  V.  S.  Fish  Commission  the  numl)er  was  99.  Of 
the  2*.»l  sjM^iies,  2»>^  were  obtained  hy  us,  and  of  this  nmnl»er  88  speeies  proved  to  be 
new,  whieh  is  more  than  12.5  per  cent  of  the  species  eoHeeted  by  us,  or  11.3  per  cent 
of  the  entire  known  iLsh  fauna  of  the  island. 

The  2V*1  si)<»cies  represent  7t»  families  and  165  genera,  3  of  the  latter  being  new. 
Thi»  majority  of  the  families  and  genera  are  represented  by  Imt  few  species  each. 
Among  the  families  with  largest  representation  are  the  grunts  (IlieinuJIdoe)^  with  17 
speries;  th**  sea  basses  and  groupei"s  {Srrraniihe),  with  1«>  species;  the  pampanos  {Car- 
ungl^iijp)  and  parrot-tishes(4SV<//*/V/<f>),  with  15  species  each;  and  the  h\eum^^(BIentuid<B) 
and  gobies  ( (rM/d^jp)^  with  14  species  each.  The  snappers  (Lutlanidip)  are  represented 
by  1 1  species.  The  largest  genera  are  Spiiriwumi^  with  1 1  species:  XeomfjentM^  with  10; 
Ila-imdon  and  StolifplioruM^  with  8eai'h;  and  (.  W/v///./*,  SfYjrjxpna^  and  Auchenopteriu*^  with 
5  ejich.     Several  families  and  many  genera  are  represented  by  a  single  species  ea<*h. 

The  food-tishes  of  the  island  are  numerous  as  to  species,  but  only  fairly  abundant 
as  to  individuals.  The  absence  of  extensive  shoals  or  banks  about  the  island,  the  com- 
})aratively  limited  area  of  shallow  water  al>out  the*  river  mouths,  and  the  fewness  and 
small  size  of  the  bays,  are  evidence  that  there  <-an  not  l)e  suitable  feeding-grounds 
such  as  could  supp)it  large  numlwrs  of  <-onnnercial  fishes.  The  lunnber  of  species  of 
fishes  used  as  f(K>d  is,  however,  larg«»,  as  is  shown  in  the  chapter  on  the  commercial 
fisheries  of  the  island. 

A  comparison  of  the  fish  fauna  of  Porto  Rico  with  that  of  Cuba  and  other 
neighboring  regions  will  prove  interesting.  Poey  records  499  species  from  Culm, 
301  of  which  have  not  l>een  taken  in  Porto  Rico.  Of  the  291  species  known  from 
Poito  Rico,  198  ai*e  common  to  it  and  Cuba,  while  li3  of  them  are  not  known  from 
Culwi. 

The  numl)er  of  species  known  from  the  Florida  Keys  is  almost  exactly  the  same 
as  the  numl)er  record^^d  from  Porto  Rico.  With  few  exceptions  the  food-fishes 
found  at  Kev  West,  Halmna,  and  Porto  Rico  ai*e  identical,  and  the  same  is  true  for 
Jamai<*a.  from  which  Jonlan  &  Rutter  give  a  list  of  197  spei^ies.  Of  these,  45  were 
not  obtained  by  us,  and  of  our  2*.»1  species,  13i»  were  not  listed  by  them  from  Jamaica. 

The  s|M»cies  conunon  to  Key  West.  Halmna,  fFamaica,  and  Porto  Rico,  however, 
show  that  those  four  n^gions  l)elong  to  one  fauna  -tht»  West  Indian.  It  is  true  that 
at  Key  West  an*  found  a  numlnM*  of  species  which  are  not  yet  known  from  the  West 
Indies,  and  which  probably  do  not  <H'cur  among  them,  but  they  are  mostly  stragglers 
or  the  peripheral  species  of  the  faunas  of  thi»  (lulf  and  the  coast  of  the  South  Atlantic 
States. 

Another  i-emarkable  feature  of  the  Porto  Rican  fish  fauna  is  the  paucity  in  the 
i-epH'SiMitation  of  the  cyprincKlonts.  The  family  Pterititdif'  is  a  large  one,  and  in  most 
of  our  tn>pical  waters  it  is  represented  by  many  species.  From  Florida  21  species 
of  this  family  an»  i-ecognized,  but  only  2  are  known  from  Porto  Rico.  This  great 
ilifTerenc**  is  doubtless  largely  due  to  the  marked  difference  in  the  character  of  the 
environment.  Th<»  /V<v7/////f  are  chieflv  fishes  of  brackish  water  and  mud  bottom, 
conditions  adei|iuitely  met  in  Florida,  but  almost  entirely  absent  from  Porto  Ri(*o. 
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KEY  TO  THE  FAMILIES  OF  FISHES  BEPBESENTED  IN  WEST  INDIAN  WATEBS.' 

I. — Ventral  Finr  Pkkhext,  Abdominal. 

A,  Ba<'k  with  hii  adipose  fln  behind  the  single-rayeil  dorsal  fin. 

B.  Head  with  4  to  8  Iodk  barbels  about  the  mouth  and  nostriln Siutkid.k. 

BB.  Head  without  barbels  as  des<'ribed  above. 

C  Sides  of  body  without  photophores  or  luminoiL**  glands^:  no  barlx;!  at  throat. 

I>.  INeudobranchiic  present. 

K.  Maxillar>'  very  narrow,  rudimentary,  or  o))8oletc;  hypoconK'oids  not  divergent SYNonosTin.K. 

KK.  Maxillary  well  developed,  dilated  behind;  pectoral  n<irmal;  hy|HK'oraeoids  mostly  clivergt'nl Aru^pii*.*:. 

DI).  I'seudobranehiu?  absent. 

F.  I*eett>ral  undivided,  subhumeral;  pseudobranehice  absent Benth(nsaitkii>.i-:. 

FF.  PtM'toral  rays  elongate,  arranged  in  two  groups Bath  yptkroidih.*:. 

CC  Sides  of  body  with  photophores  more  or  less  developed.    Barl>el  at  throat  present,  very  long:  body  naked. 

A8TRoNiannii».K. 

(i.  Vertebral  spines  projeeting  through  skin  of  l)aek  liefo're  dorsal  tin;  body  short  an»i  deep,  greatly  <MmipreMSed. 

Stkrn'uptv<h  II*.*:. 
CJCi.  Vertebral  spines  not  exserted  in  front  of  tlorsal. 

H.  I*seud(>bran<*hire  present. 

I.  Premaxillaries  forming  entire  margin  of  upper  jaw;  body  sea'.y:  opercular  apparatus  eomplete. 

J.  Form  elongate,  the  snout  pointiHl.  barracuda-like;  photophores  very  small Paralkpipid*. 

JJ.  Form  oblong,  the  snout  not  mueh  pnxlueed;  photophores  conspicuous M vctoph iD.t. 

II.  Premaxillaries  not  forming  the  whole  margin  of  upi)er  jaw,  the  maxillary  entering  into  it;  iMMly  naked;  open'ular 

apimratus  incomplete M  ai'roixhjii),*:. 

HH.  Pseudobranchioj  absent;  mouth  large,  with  canine  teeth:  scales  dn'iduous  or  wanting <Mi Ari.ioiM»NTii>.f-;. 

A  A.  Back  without  adipo8e  fin. 

B.  Don«al  fin  single,  made  up  of  rays,  and  not  preceded  by  a  series  of  free  spines  or  followe*!  by  flnletn. 

C.  Tail  evidently  strongly  heteriK^ercal;  scaU»s  ganoid;  nt»  gular  plate;  dorsal  fin  .short Lkpisohtkii*.*:. 

CX\  Tall  not  evidently  heterocercal. 

D.  Tail  tapering  to  a  fioint,  without  (>-audal  tin;  anal  tin  very  long,  of  alNtut  200  rays:  btxly  scaly HAU)8AiiRn>.t:. 

1)1).  Tail  not  tapering  to  a  {loint;  caudal  fin  develo}HHl. 

£.  Bixly  naked. 

F.  Thrt>at  with  a  long  barbel;  no  caudal  filament;  mouth  large. 

(i.  Barbel  free  at  tip Stomiatid.*  . 

G(J.  Barlj<'l  c<mne<ting  thnwt  with  symphysis  of  lower  jaw M  ai.a(xm<tkii>.k. 

FF.  Throat  without  liarbel. 

H.  Caudal  fin  with  a  long  filament;  body  elongate;  mouth  very  small Fistui.ariiu.k. 

HH.  Caudal  fin  without  filament.    Pectorals  prt^sent Ko.Ni>KLKTiii>.t:. 

EE.  B(Kly  scaly. 

1.  Head  with  a  large  divided  luminous  plate  in  place  »»f  «»yeM Ipnopi u.*:. 

II.  Head  with  normally  deveh)pi*d  eyt»s. 

J.  Anal  fin  with  many  spines;  mouth  toothh'ss,  suck(>r-likc Lii^x.kn vih.ic. 

JJ.  Anal  fin  without  di.stinet  spim^, 

K.  Pectoral  fins  in.serted  high,  near  axis  of  iKxIy;  h>wer  pharyngeals  united:  lateral  line  along  side  of  InMly. 

L.  Jaws  each  with  long  sharp  teeth  mixed  with  smaller  ones h>44Mi]i.t:. 

LL.  Jaws  with  small  equal,  conic  or  tricuspid  teeth. 

M.  Ijower  jaw  mort*  or  less  pr«Kluced;  teeth  tricuspid He.miramphii ).!■:. 

MM.  l/>wer  jaw  a  little  pnxiuced;  teeth  conic;  jiectoral  elongate,  forming  an  organ  of  flight ExiKHVrriD.K. 

KK.  Pe<'t(>ral  fins  inserted  beh)W  axis  of  body;  lower  pharyngeals  se^tarate. 

N.  Phosphoresi'cnt  sfH>Ls  present;  teeth  unequal Chai'lioimi.ntid.k. 

NN.  Phosphorescent  spots  none. 
().  Head  si-aly,  more  or  less. 

P.  Maxillaries  connate  with  premajillaries;  jaws  long Svnoih>ntii».i-:. 

PP.  Maxillaries  distinct;  upper  jaw  pn>tractile.  its  margin  form»*d  by  premaxillaries  alone;  no  lateral  line.PiKcii.nn.t. 
()<).  Head  naktMl. 
Q.  Dorsal  fin  inserted  more  or  less  before  anal  (rarely  slightly  behind  it);  shore  fishes  or  river  fishes,  usually  silvery 

in  coloration  and  with  skeleton  firm;  air-bladder  well  develoinnl. 
R.  Gular  plate  present,  between  branches  of  lower  jaw;  mouth  large;  tt»eth  present,  all  pointed:  axillary  s<'ales  and 

sheathn  large Eutpin.t:. 

RK.  (iular  plate  none. 
S.  lateral  line  well  <leveloped;  mouth  small,  horizontal;  }M)sterior  jtart  of  tongue  and  nsif  of  mouth  (M>vere<l  with 

coarse- pa ve<i  teeth A lhi ^ i.ii >.«•:. 

SS.  lateral  line  wanting:  no  gular  plate. 

T.  Mouth  moderate,  terminal,  the  maxillary  of  alnmt  '.\  pieces:  stomach  not  gizzard-like Cupeii*.*;. 

TT.  Mouth  subinferi»»r,  very  large,  below  a  taiH>ring,  pig-like  snout;  maxillary  very  long KN«jRAtLiiui>.K. 

QQ.  Dorsal  fin  iM>st(>r{or,  opposite  anal;  deep-sea  fishes,  of  loose  organization:  mostly  blackish  in  cohtr;  mouth  .vmall, 
with  small  pointed  ti»eth;  air-bladder  wanting A  i.kpimkph  a  i.iim-:, 

1  The  lanceletfi,  Hharlu,  and  rays  are  not  int.'luded  in  this  key. 
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BB.  Dorsal  fin  .single,  pre<»ede<i  by  free  spinos.    Btxly  sc-aly :  snout  tulMiIar Avijoeronw.K. 

BBB.  IX>r8al  tin  itmiposi'd  of  frtv  spini's:  veiitnilM  with  I  ur  '2  spinrs  tiu.li:  IxMly  clongatt' Nota(anthii».k. 

BBRB.  rktrvHl  tins  '2,  the  anterior  of  spino  only,  the  iMwterior  chiefly  of  N»ft  ray**. 

r.  PwUifal  fin  with  5  to  8  lowermost  rays  detached  and  filamentous Polynkmidji. 

VV.  Pei'toral  fin  entire.  ^ 

V.  Teeth  stHmg.  unequal:  lateral  line  present Sfhyr.enii>.«l 

VV.  Teeth  small  or  wanting:  lateral  line  ol>N>lete. 

\V.  IioDwl  Hpine8  4.  stout:  anal  spines  3 Mugi lid.e. 

WW.  Dorsal  .spines  4  to  n.  slender;  anal  spine  single ATHKKlMr>.K. 

II. — Ventr.\l  Fins  Present,  Thor.mic  4»r  SfRiioiLAR,  Nimber  ok  Kay.**  i»ekinitklv  I,  5. 

A.  (i ill-openings  in  front  of  the  peeU)ral  fins. 

B.  Body  more  or  less  scaly  or  armed  with  bony  plates. 

<".  Ventral  fins  n^mpletely  united:  gill-membranes  join(*<l  to  the  isthmus:  no  lateral  line <ioBiir>.tv. 

re.  Ventral  fins  separate. 

D.  Suborbital  with  a  bony  stay,  which  extends  acrrK«>  the  check  to  or  towanl  the  prt-oiH^rch*:  cheeks  sometimes 

entirely  maileil. 

E.  Pe<*loral  fin  with  3  lower  rays  detached  and  free:  head  bony Trwlid.k, 

EE.  Pectoral  fin  with  2  lower  rays  detached  and  free:  bc^ly  mailed Pekistediidje. 

EEE.  Pectoral  fin  entire:  slit  tjehind  fourth  gill  small  or  wanting. 

F.  Dorsal  spines  4;  lips  fringed:  eyes  superior rRANO«copii>.€. 

FF.  Dorsal  spines  n  to  17;  anal  spines  3;  \nM\y  si'aly S*-oRp.i;Mi>.ii. 

DD.  Suborbital  stay  wanting:  cheeks  not  mailed. 

<i.  Spinousdorsal  transformed  into  a  .suckingdisk  on  topof  head.conl|*o^^•4l  of  >  lo  :{oirans\vr*^' plates.. E«'IIF.nkii»ii>.e. 
(i<T.  Spinousdorsal  lif  present)  not  transformc«1  into  a  sucking  di>k. 

H.  D»»rsiil  spines  all  or  nearly  all  disconnc<'te«!  from  each  other. 
^  I.  B4Mly  elongate,  spindle-shape«l Rach  Yt  KNTKih.t. 

H.  Bo<ly  oblong  or  ovate,  compn-sseil. 

J.  Caudal  iRMluncle  very  slender,  the  fin  widely  ftirketl;  pre<»i»ercle  eniirt- < 'aranoio.k. 

JJ.  Caudal  i>e<iuncle  stoutish,  the  fin  little  forked,    (iill-membranes  broadly  unitt**!  to  i«.thmus EPHiFFin.f:. 

HH.  I>orsal  .spines  lif  present)  all. or  most  of  them,  conne<'te<l  by  membntne. 

K.  Pectoral  fin  with  4  to  9  lowermost  rays  detached  and  filiform P<»i.YNEMiD.t. 

KK.  l*ectoral  fin  entire. 

L.  I>orsal  and  anal  each  with  1  or  more  detachetl  finlets. 

M.  -Viuil  precede<l  by  2  fn*e  spines <'ARAN<iii».«L 

.MM.  .Vnal  n«»t  preceiled  by  2  free  spines. 

N.  raudal  ptnluncle  kt»ele<l .^m-ombrip.e. 

NN.  Caudal  iie<luncle  not  k»*ele<i <  t kmi'YI.ih.k. 

LL.  Ihirsal  and  anal  without  finlets. 

o.  Lateral  line  armed  i>osteriorly  with  a  M-ries  <»f  keeletl  plates;  2  free  anal  spines;  gill-membran*^  free  from  isthmus. 

<'ARAN«i[I>.1i:. 

<M».  Ijiteral  line  armed  iioeteriorly  with  a  sharp,  movable,  lancet-like  spine,  or  with  a  few  liony  tulM-rcles;  scalessmall, 

rough;  gill-membranes  adherent  Ut  isthmus Tei'th ii»i d.k. 

(Mj<).  I^tenil  line  unarmeil. 

P.  Throat  with  2  long  t>arbe1s  (placeil  just  U'hind  chini;  dorsal  fins2 Mili.ii  ».!>:. 

PP.  Throat  without  long  Imrbels. 

Q,  Anal  fin  precedc<l  by  2  free  spines  (thes4*  obsolete  in  very  old.  joineil  by  membrane  in  very  young) Cakanonij:. 

il<l.  Anal  fin  not  precede«l  by  free  spines. 

R.  N«tstril  .single  on  each  side;  lateral  line  intemipteil;  lower  pharyngeals  unite*!. 

S.  .Vnal  spines  2 P< >3i acentrid^ 

SS.  .Vnal  "Opines  :{ to  11.     Fresh-water  fishes < 'U'H  lid.e. 

KK.  N«»stril  double  on  each  side. 

T.  lateral  line  extending  to  tip  of  middle  rays  of  caudal. 

r.  Aiml  spines  H,  the  siM-ond  stnmg. 

V.  Dorsal  tins  2.  sei»arate:  Innly  ehtngate CENTROPOMin.t. 

VV.  Dorsal  fin  <*onlinuous H.tMi'Li !>.«:. 

VV.  Anal  spines  1  or  2.  the  set^ond  large  or  small SLi.t.Nii».c. 

TT.  Lateral  line  not  extending  Iteyond  iNise  of  caudal  tin. 

W.  (tills  3.O.  the  slit  liehind  the  last  ver>'  small  (»r  wanting. 

X.  Mouth  not  veitical.lijts  not  fringe<l:  dorsal  fin  c«  »n  tin  nous,  spines  s  to  Is;  waleicyt-Ioid;  lower  phanngeals  uniie<l. 

Y.  Teeth  in  each  "^ide  of  each  jaw  unittMl.  forming  a  .s«»rt  of  l»eak S(arii».k. 

Y Y.  Teeth  distinct  or  nearly  »»,  the  anterior  usually  more  or  less  canine Labkid.i:. 

XX.  Mouth  nearly  vertical,  the  lii»s  with  fleshy  fringes;  dorsal  dividtnl.the  spinous  imrt  short,  of  alMtut  4  spines:  lower 

pharyngeals  separate I "  k a .nox  iipi  i ».e. 

WW.  <iills  4.  a  long  slit  U^hind  the  fiiurth. 

Z.  Teeth  setifonn,  like  the  lei'th  of  a  brush:  ImmIv  elevatwl,  longer  than  «leep,  the  v*ift  fins  c<impl«'tel.v  M-«le<i, 

a.  Dorsal  fin  iHinlinuous <*H.KroiioNTii>.E. 

aa.  Dorsal  tin  di vide«l FFHiPi'ii»i. 
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7.7..  TtH'tli  not  Kotlform. 
h.  Btxly  deepor  than  long,  covered  with  rough  wales;  doraal  8pine«  8;  anal  spinen  3;  soft  flna  very  long — ('aproid/k. 
W>.  Body  longer  than  deep. 

r.  (Jill-meinbraneM  broadly  joined  to  i.sthmuM:  body  long  and  low;  no  lateral  line (tOBIID;*:. 

cc.  Gill -membranes  free  fn)m  iHthmus  or  very  nearly  so,  ^ 

</.  Premaxlllaries  excessively  protractile,  their  Imsal  prooojw  very  long,  in  a  groove  at  tcip  of  cranium. 

f.  Teeth  gmall:  scales  large, silver>';  spines  strong tiKRRiD.fi. 

rr.  Teeth  none;  spines  slender Mjbnid.*:. 

iUl.  Premaxillaries  moderately  pnjtractile  or  not  protractile. 
/.  I^iteral  line  incomplete  or  interrupted,  running  clo8t»  to  dorsal  fin;  dorsal  spines  very  slender,  continuous  with  the 

soft  rays;  body  low,  covered  with  small  scales;  anal  fin  very  long ()pi8TH(mjnathid*. 

ff.  I^ateral  line,  if  present,  not  as  above. 

f/.  Anal  fin  much  longer  than  dorsal;  body  much  compressed,  the  Iwlly  pnimineiit PempheridiDjK. 

(i[).  Anal  fin  not  much,  if  any,  longer  than  dorsal. 
h.  Pst'udobranchia?  wanting  or  covered  by  skin;  dorsal  flu  of  soft  rays, only  tieginning  as  a  crest  on  the  hi^ad;  caudal 

widely  forked.    Pelagic  fishes <'4)Ryph.knid-«:. 

Uh.  I*seudobranchia' developed. 

/.  Spinous  dorsal  of  2  or  3  short  spines  only;  anal  without  spines;  si^ales  small,  smooth .Sp.rranid.c 

//.  Hpinous  dorsal,  if  present,  not  as  above. 

,/.  I>orsal  fin  continuous,  the  spines  f«>w,  slender;  maxillar>'  u.Mually  with  an  enlarge<i  tootli  iK'hind;  nape  sometimes 

with  an  adipose  appendage;  anal  fin  long,  even Mai.acanthid.c. 

jj.  Dorsal  fin  continuous  or  divided,  not  as  above. 
k.  Perch-like  fishes,  the  caudal  peduncle  not  very  slender,  the  scales  well  developed,  ctenoid  or  cycloid;  the  dorsal 

with  distinct  spines;  the  anal  with  at  least  1  spine,  \\»  soft  rays  usually  few. 
/.  Maxillary  not  sheathed  by  the  preorbital.  or  only  i:»artially  covered  by  the  edge  of  the  latter;  ventral  with  its 
accessory  s<'ale  very  small  or  wanting;  pectoral  without  access<>ry  scale;  sheath  at  base  of  spinous  dorsal  little 
developed;  vomer  u.sually  with  teeth;  operde  usually  ending  in  a  spine. 
»i.  Precaudal  vertebne  with  transversi'  pnx'esses  from  the  third  or  fourth  to  the  last;  ribs  all  but  the  last  1  to  4  sessile, 
inserted  on  the  <*entra  behind  the  transverse  proces.«*es;  anal  spines  3;  sp<H'ies  silvery  in  color,  the  dorsal  deeply 

notched,  with  10  spines;  vertebne  10-1-15^25 KihliiD/R. 

mm.  Precaudal  vertebne  normal,  anteriorly  without  transverse  pnx'esses;  all  or  most  of  the  ribs  inwrtcd  on  the  trans- 
verse j>rr>cesses  when  these  aredevelop<*d. 

It.  Anal  spines  2.  rarely  3;  vertebne  24  or  25;  dorsal  fin  dividtnl.    Marine  tishes (!hriix»i>iptkriD;C. 

««.  Anal  spines  3.  never  2  nor  1;  dorsal  fin  continuous  or  dividi*d;  vertebne  24  to  :V». 
n.  Vomer,  and  usually  palatines  als<».  with  teeth. 
;>.  Anal  fin  shorter  than  dorsal;  head   not  everywhere  covertsl  with  rough  s<'ales:  |)Ost4M'ular  i>art  of  head  not 

shortened Serranida. 

\t.  Anal  fin  scarcely  shorter  than  dorsal  and  similar  to  it;  head  and  IsmIv  everywhere  <'ovcnMl  with  rough  scales; 

iMwiy  deep,  compresswl,  the  posterior  part  of  head  shortened Pri acaN'THID£. 

/#</.  Vomer  without  teeth;  dorsal  fin  continuous;  IxkIv  deep,  compressed Lobotidjb. 

//.  Maxillary  slipping  for  most  of  its  length  under  the  edge  of  the  prt^orbital,  which  forms  a  more  or  leas  distinct 
sheath;  ventrals  with  an  accessory  s<'ale;  o|H>rcle  without  spini>s;  maxillary  without  supplemental  bone;  anal 
spines  3,  rarely  2. 
7.  Fishes  carnivorous;  intestine  of  ni<Hlerate  length;  teeth  in  jaws  not  all  incisor-like;  vertebne  usually  24  or  25. 

r.  Vomer  with  teeth,  these  sometimes  very  .small;  maxillary  long LtTTiANiDiB. 

/r.  Vomer  without  teeth;  {talatines  and  tongue  toothless. 

»«.   TiH'tJi  (m  sides  of  jaws  not  molar;  maxillaries  formed  essentially  a**  in  tlu' .*Wrfl»iV/«-;  pr»'o|K»n*lc  mostly  serrate. 

j(^.  Teeth  on  sides  of  jaws  molar;  maxillaries  piH'uliar  in  form  and  in  articulation;  anterior  tiH>th  (Hmical  or  else  mort* 

or  less  incisor-like;  preopercle  entire Sparid.k. 

.7^/.  Fishes  herbivorous;  intestinal  canal  elongate;  anterior  teeth  in  jaws  incisor-like;  no  molars  or  canine's;  premaxil- 
laries moderately  protractile K yphosidx. 

Ik.  Mackerel-like  fisht»8,  with  the  caudal  peduncle  usually  very  slender,  the  fin  widely  forkc*d,  the  scales  various, 
usually  not  ctenoid;  the  dorsal  spines  various;  anal  fin  kmg. 
/.  Scales  firm,  linear,  parchment-like;  body  compn'sse<l;  bones  of  head  rough;  dorsal  spines  few;  mouth  small. 

GRAMMiroLEPIDIDiK. 

//.  Scales  not  linear,  mostly  cycloid. 

u.  Dorsal  fin  very  long,  all  the  rays  soft:  skeleton  soft IcoeTKiDJK. 

uu.  Dorsal  fin  with  3  or  more  spines. 

r.  Dorsal  fin  divided,  the  spines  6  to  12  in  numlK>r. 

ti*.  Scales  weak,  cycloid;  jaws  M'ithout  canines Nomeid^s. 

tTM'.  Scales  firm,  each  with  a  median  ridge;  no  canini»s Stein  eg  briidjc 

IT.  Dorsal  spines  3  or  4.  the  fin  not  divided. 
BB.  Bo<ly  scaleless.  smooth  or  armed  with  tulien'U»s.  prickles,  orscattennl  bony  plates. 

('.  Breast  with  a  sucking  disk;  gill-membrane  fre*'  fn>m  the  isthmus;  no  spinous  dorsal (roeiBSOClDJC. 

CC.  Breast  without  sucking  disk. 

1).  Gill-membranes  bntadly  attached  tf>  the  isthmus. 

E.  Ventrals  c»)mpletcly  united Gobiidjk. 

KE.  Ventrals  widely  sepamted;  body  depressed;  preopercle  with  a  sinnig  spine Callionymidjk. 

DD.  Gill-membrane  nearly  or  quite  free  from  the  isthmus. 
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F.  Anal  preceded  by  2  free  gplnt'j*  <  the«<*  l<tst  with  ft^e;  oonncM't«*d  by  mombntiH^  in  the  v»Ty  young » Carashidx. 

FF.  Anal  without  five  Kpintt*. 

G.  Dornal  and  anal  finx  followe<l  by  tinlets Scombri n.i':. 

(JG.  Dorsal  and  anal  without  finletM;  mouth  very  larsre.  nearly  horizi^ntal,  the  teeth  Nliarp:  no  |»eudobranchiue. 

CH1AHM()D0NTID£. 

A  A.  Gill-opening9  Hmall.  behind,  above,  or  below  the  pectoral  fins,  which  are  more  or  less  i»ediculate. 

H.  Gill-openingn  in  or  t>ehind  upiieraxil  of  pectoral;  mouth  small 0<ir-<:>cEPHAi.ii>.K. 

H II.  <iill-opening8  in  or  lM*hind  lower  axil  of  pectoral:  mouth  large. 

I.  Head  compressed:  no  iMcudobranchiie An'TENNariii».«. 

II.  Head  depre»<e<l:  iNieudobranchise  pn*s<*nl Ia^phudm. 

III. — Ventral   Flns   Tresent,  Thoracic  or  Jugular,  Xcmber  of  Rays  n«>t  i»kkimtely   I.  5. 

A.  Eyes  uuNymmetrical,  both  on  the  same  side  of  head. 

B.  Eye«  large,  well  separated:  edge  of  preopercle  U8ually  evident Plkuronbttid*. 

BB.  Eye«  small,  ver>'  clo«e  together:  edge  ot  preopercle  hidden  by  skin;  mouth  verj-  .»<mall Solrii).«. 

AA.  Eye«  symmetrical,  one  on  each  side  of  the  head, 

('.  Ventral  Hn  with  or  without  spine,  the  numl>er  of  soft  rays  more  than  k 

D.  C-andal  fin  wanting:  scales  spinous M  ACRorRiD.c 

DD.  f^audal  fin  well  developed. 

e!  Ventral  rays  about  15:  dorsal  fin  single.  elcvate<l Lamprididx. 

EE.  Ventral  rays  i.f)  to  1,10;  dorsal  i»ith  spines. 

F.  Chin  with  two  long  liarbels  behind  symphysis:  dorsal  continuous,  with  n  spin(>s Poi.ymixiid^ 

FF.  Chin  without  barbels. 

G.  Dorsal  fin  dividtnl.  the  anterior  part  of  a  single  slender  spine:  ventrals  elongate Breum ACEROTiDf. 

GG.  Dorsal  fin  divided,  the  anterior  part  of  many  spines. 

H.  Body  covered  with  firm  serrated  scales;  anal  spines  4;  dorsal  spines  not  elevated HoLOCENTRiDiK. 

HH.  B<^y  naked  or  covere«l  with  .small  .scales,  besides  bony  plates  or  M-arts Zeid^e. 

Ci(i(i.  DoiBal  fin  continuou-s.  its  spines  2  to  8 Beryoid.c. 

CC.  Ventral  fin  with  «)r  without  spine,  the  number  of  .soft  ray?*  fewer  than  r*. 
I.  Gill-opening  Ix'fore  the  pet*toral  fin. 
J.  Anal  fin  present:  caudal  fin  not  directe<l  upM'ard. 
K.  Upper  jaw  not  prolonged  into  a  sword. 
L.  Dorsal  fin  with  some  spines  or  simple  rays. 

M.  Dorsal  fin  without  soft  rays,  composed  of  spines  only Blen'XITDJL 

MM.  Dorsal  fin  with  soft  rays  anteriorly,  with  spines  posteriorly:  gill-membranes  joined  t4>  isthmus Zoarcida. 

MMM.  Dorsal  fin  of  spines  anteriorly,  with  soft  rays  posteriorly. 

N.  Suborbital  with  a  bony  stay,  extending  acmm  cheek,  to  or  toward  preopercle.  the  ch(H.*k  sometimes  entirely  covered 

with  a  coat  of  mail Cephalacakthidx. 

NN.  Suborbital  without  tM>ny  stay. 
O.  Dorsal  spines  2  to  4  only;  head  very  broad,  depressed;  gilLs  3:  gill-membranes  broadly  united  to  the  isthmus. 

P.  Ventrals  each  a  stmng  spine;  teeth  incisor-like;  scales  shagreen-like Triacanthidjb. 

PP.  Ventrals  not  reduced  each  to  a  single  »pine B.\trachoididjk. 

OO.  I>orsal  spines  numerous:  gills  4. 
Q.  Gill-membranes  separate,  free  from  the  isthmus. 
R.  Body  greatly  elongate:  lower  jaw  with  a  silt  at  base  to  permit  free  motion:  lips  not  fringi'd. 

S.  Soft  dorsal  and  anal  with  a  di.«ttinet  lobe  anteriorly,  distinct  fn>m  spinous  part Gempylidjk. 

S8.  Soft  dorsal  and  anal  without  anterior  lolx^,  ctmtinuous  with  spinous  part LepidopooiD;K. 

RR.  Body  moderately  elongate:  open»les  and  lipw  fringed:  eye^  superior Dactyi/wcopidj:. 

QQ.  Gill-membranes  broadly  united,  attached  to  the  isthmus  or  not Blenmid.e. 

LL.  D<irsal  fins  of  s»)ft  rays  only. 

T.  Breast  with  a  large  sucking  disk  between  ventral  fins (ioBiEsocin.E. 

TT.  Breast  without  sucking  disk. 

r.  Lateral  line  and  base  of  dorsal  beset  with  prickles:  skeleton  very  si^ft;  bf»dy  4"onipreHse<l Icosteiike. 

rr.  Lateral  line  unarmed. 
V,  Tail  isoeen'al,  the  vertebral  column  p<>inted  behind,  the  la-^t  vertebra  very  .•«niall;  hypertniracoid  m»t  perforate:  no 
pseudobranchiie. 

W.  Caudal  fin  present Gadidje. 

WW.  Caudal  fin  wanting M ArBorRin^:. 

VV.  Tail  not  i?*ocen'al,  truncate  at  base  of  i-audal;  hyperc<>racoid  i^Tforatj'. 

X.  Gill-membranes  joine<l  to  the  isthmiw;  {iseudobranchiie  present Zoarcio.e. 

XX.  <;ill-membranes  fret»  from  the  isthmus. 

V.  Ventral  fins  inserted  below  or  before  the  eyes:  pwudobranchiRr  generally  well  develoiHJ*! Ophidiid.e. 

YY.  Ventral  fins  inserted  ljel«>w  shoulder-girdle:  no  pseudobranchiie Brotui.io.e. 

KK.  rpper  jaw  pn>longe<1  into  a  bony  sworrl;  d()rsal  fin  long  and  high:  siz**  large I.stiophorio.e. 

JJ.  .Vnul  fin  wanting;  caudal  fin  di.storte<l  »r  direc>te<l  upward;  body  ril)lM>n-like:  ventral  fins  each  nf  a  few  slender 

rays Trach  YPTKRin.E, 

II.  Gill-opening  behind  the  {n^ctoral  fin. 

Z.  Gill-opening  above  and  l>ehind  pectoral:  mouth  small,  low ( »«;coceph alid.k. 

ZZ.  Gill-opening  below  and  behind  pectonil;  month  large,  nearly  vertical Vstknnariida. 
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IV. — Ventral  Fins  Wholly  Wanting. 

A.  I*remaxilliiry  and  maxillary  wanting  or  ^rowii  fast  to  imlatiiies;  IxMly  jfroAtly  olongute,  oel-KhajAMl.  jril.-oiHJuinKS 
rcstriPt(Ml  to  tho  sides;  scales  inimito  (»r  wantiiij^;  <4eapular  arch  not  atta<"he«|  to  the  skull.     F>ls. 

H.  (lill-openinj^s  well  <levelope<l,  leadiuK  to  lar^e  Interbranchial  slit'*:  tongue  present;  opercles  ami  nranchial  bones 
well  develoi>e<l:  scapular  arch  present. 

('.  Skin  covcrtnl  with  nidimentary  emWdded  scales,  usually  linear  in  form,  arranged  in  smail  groups,  and  placed 
oblitiuely  at  right  angles  to  thos«?  of  the  neighlM>ring  groui»s;  pectorals  and  vertical  thw  well  developeii,  the 
latter  <'onfluent  alMMit  the  tail;  latenil  line  present;  i>osterior  nostril  in  front  of  eyes;  tongue  with  its  margins 

free Asoi'iLLl !».♦:. 

(X'.  Scales  wholly  wanting;  eggs  (so  far  as  known)  of  mcKlerate  size,  much  as  in  (»nlinary  fishes. 

I).  Tip  of  tail  with  a  more  or  U^sk  distinct  fin,  dorsal  and  anal  tins  confluent  around  it;  tail  sometimes  ending  in  a 
long  tUament;  colonition  almost  always  plain,  browni.sh.  blackish,  or  silvery,  the  tins  often  black-margini><). 

E.  Tiwterior  nostril  without  tuln?,  situatinl  entirely  alcove  the  upiH»r  lip. 

F.  Tongur  broad,  largely  free  anteriorly  and  on  sidles;  vomerine  teeth  moderate. 

(}.  Fect<jml  tins  well  developefl;  l>ody  not  exci*ssively  elongate;  lower  jaw  not  projwting;  anterior  nostril  remote 

fn)m  eye Lept(k:kph alii>.k. 

FF.  Tongue  narrow,  adnate  to  the  floor  of  the  mouth  or  (mly  the  tip  slightly  free;  V(>merine  ti?eth  well  develope<l. 
S4)metimes  enlarged. 
H.  Jaws  not  attenuate  and  nnnirved  at  tip;  gill-openings  well  .separateti;  anterior  nostril  remote  fwm  eye. 

I.  Pectoral  tin  small  or  wanting >foKiN<)rii>.K. 

II.  Pectoral  fin  well  develofK'd,  skin  thi(rk;  skeleton  firm;  .snout  nuxlerate;  tail  not  ending  in  a  fllifonn  tip. 

MUR.«NESOC:ir»iE. 

HH.  Jaws  long  and  slender,  tiipering  to  a  i>oint,  recurvc<l  at  tip;  no«»trils  large,  lM)th  pairs  close  in  fnmt  of  eye;  gill- 
oiK-'uings  convergent  forward,  s^'jmrate  or  continent;  i>ectorals  and  vertic  1  tins  well  develoi»ed;  membranes 
of  tins  thill,  not  enveloping  the  rays;  skeleton  well  develo|K*d.    Deep-sea  tvls N kmkhth yid.k. 

EK.  Posterior  nostril  close  to  the  Ciige  of  the  u])iM'r  lip;  tongue  more  or  less  fully  adnate  tc  the  tlotir  of  the  moutli; 
ttnrth  sulK>4|ual M VRi UM. 

1>I).  Tip  of  tail  without  rays,  proje<'ting  U^yctiid  the  dorsal  and  anal  tins  (not  fllifonn );  iiostcrior  nostril  on  the  tMlge  of 
the  upper  lip;  anterior  nostril  near  tip  of  snout,  usually  in  a  small  tube;  tongue  usually  adnate  to  the  floor  of 
the  mouth;  coloration  fretpiently  variegatcnl OpiiKHTHViit^ 

BB.  (iill-o]K>iiings  small,  roundish,  heading  to  restricted  interbninchial  slits;  t<mgue  wanting:  iH'ctoral  tins  (typically) 
wanting;  o|K'rcles  feebly  developtMl;  fourth  gill-arrh  modifiiHl,  strengthenetl,  and  supp«)rting  pharyngnil  jaws. 

AA.  J*remaxillary  and  maxillary  present,  often  immovably  united  to  rest  of  cranium. 

J.  (}ill-oiK'nings  united  in  a  single  slit  below  thnntt;  no  i>ectoral  tins;  iKKly  (H>l-.sha|M'd Svmkkanchid.v. 

JJ.  (rill-openings  not  united  in  a  longitudinal  .slit. 

K.  Ik>dy  cel-shai>ed,  ending  in  a  long  filament,  longer  than  n>st  of  IxMly;  no  anal  or  cau  bil  tin .^TVi.Ki'iif>Kii>.i':. 

KK.  Body  not  truly  eel-shape<l. 

L.  (fill-membranes  broadly  united  to  the  isthmu.H,  n^stricting  the  gill-o}H>nings  to  the  sidcK. 

M.  Snout  tubular,  l>earing  the  .short,  t<M)thleHs  mouth  at  the  end;  Innly  mailiil Svnunathid.k. 

MM.  Snout  not  tubular. 

N.  Dorsal  fin  single,  of  spines  or  undivided  rays  (mly KLKNNiii>.<i£. 

NN.  Dorsal  fins  'J,  the  antrrior  of  spines,  the  i>osterior  of  soft  niys;  ImmIv  short  and  drfp. 

i).  Spinous  dorsal  of  2  or  :{ .spiiu's;  scales  rather  large,  nuigh  or  Ismy Bai.istid*. 

(M>.  Spinous  dorsal  of  1  or*2spint»s;  scales  minute,  rough,  fonning  a  velvety  (-overing MoNACANTiiii>iK. 

NNN.  Dorsal  tin  continu«)U.««,  of  soft  rays  only. 

P.  Teeth  in  each  jaw  confluent  into  1. 

tj.  H<Kly  comi»ressed.  nnigh Momd.k. 

am.  BiMly  not  compressed,  spinous Dioimintid.c. 

PP.  Teeth  in  each  jaw  confluent  into  2. 

K.  Back  bnwdly  rounded TtrrRAono.sTiu.K. 

RR.  Back  with  a  sliarp  median  rIdge Canthk; astkkid.k. 

PPP.  Teeth  si*})arate;  Ixxiy  en velopwl  in  a  Ismy  Uix < >sTKAr'iii).K. 

LL.  (vill-membraui's  free  frc»m  the  isthmus. 

S.  Vent  at  the  throat;  vertical  fins  confluent :  iKsly  elongate,  almost  eel-shaped Fi kkasfkkiii.k. 

SS.  Vent  iHWterior,  not  at  the  throat. 

T.  ('audal  fin  wanting;  iKxly  nakiMl,  greatly  elongate Trichii'KII>.e. 

TT.  (%iudal  fin  pri'sent. 

U.  rpiH'r  jaw  pn)longe<l  intoasw(>rd;  si/e  very  large XiPHiib.v. 

VV.  Upper  jaw  not  proUmgi'd  into  a  sword. 

V.  Belly  with  a  series  of  Umy  scuti>s  along  its  edge:  YhhU  much  compressed Ci.rPEin.K. 

VV.  Belly  notarmetl  with  scutes. 

W.  Body  ovate,  much  comprt»sscd. 

X.  Scales  small,  cycloid,  silvery .STRO.MATKii).ii. 

XX .  Scales  wanting;  caudal  iHMluncle  very  .*»lender la ».stki dx. 

WW.  B4Hly  obhmg  or  elongate.  miu*h  hmger  than  deep;  gill-mtMnbraufs  bntadly  united;  tet>th  present:  (hirsal  fin  of 
spiui'sonly,  or  the  {HWterlor  half  of  soft  rays,  the  anterior  of  spines Bi.ennii1)& 
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DESCRIPTIVE   LIST   OF   FISHES   KXOWX    FROM    PORTO   RICO. 


Family  I.  BRAXCHIOSTOMII).€.     The  Lancelets. 

B<Hlyelonirate,  lancot»laU»,  o)mpnc?S!?e«l,  iiiike<l,  colorless;  lins  representwl  by  a  low  fold  extending 
alonjj:  l«rk,  with  a**iially  a  rudimentary  fohl  Ivlow,  which  pa.s^es  by  vent  to  the  alxloniinal  |K»re. 
Month  inferior,  ap{K'arin^  a;*  a  longitndinal  tissnre,  5«urnmndi.Nl  by  i*unii«pieuous,  rather  stiff,  cirri.  Kye 
rudimentary.     Liver  re<hice<l  to  a  blind  «u*  <»f  the  simple  intestine. 

Small,  translucent  cn^atures  found  enibe<lde<l  in  san<l  on  warm  coasts  throughout  the  world. 
Eight  s|K*cies  arv  now  reeognize<l,  referable  to  two  or  thn»e  genera,  all  very  similar  in  ap|iearantv  and 
habits.  The  numl)ers  of  the  musi^'ular  impressions  furnish  the  only  characters  thus  far  known  by 
which  the  sj>e(ies  can  1h»  distinguishe*!. 

a.  Gonads  <  repn^lurtive  .stnicturest  present  on  l>oth  sidi'S  of  the  median  line:  anal  fin  present,  with  traces  of  fln-rmyfi: 

iir>  caudal  pnxfsfc* Branch locrroMA,  1 

an.  Gonads  prfs<'nt  on  right  sidi-  only;  anal  tin  without  tln-ni>>i  or  successive  tin-ray  chamtx^rs:  a  .ong  caudal  process 
or  tail,  alu »ut  as  long  as  hea»l Abymmetron.  2 

Oenns  1.  BRAHCHI08T0MA  Costa.     Amphiozns. 

l.j«i<'elets  with  the  gonads  prt»sent  on  both  sides  of  nie<lian  line.  Anal  tin  pn»sent,  with  trace:) 
of  rays.     Vertebral  column  not  pr<,Hiucei.i  l«i<'kwani  into  a  c-audal  pnx'ess. 

Six  or  seven  siH»«'iesri»«*«nrtiize«l,  f«.>und  in  warm  seii.**.  iL^uaily  lMirie«l  in  sand  flats  at  no  great  depth. 
Very  tenacious  <»f  life  and  enduring  considerable  mutilation.  Of  the  three  Anieri<ran  sjie^ries,  only  one 
is  known  from  Porto  Ric<». 

a.  Myoct^mmata  or  mn^ular  hand^  5S  to  d. 

b.  My4K««»mnmta  U'hind  vent  11  to  13,  the  formula  usually  3.'»-!-14+12-61 lanrfotaium 

bh.  MyiK'oinuiaU  Ijehind  vent  7  to  10.  the  formula  iLsually  3.'>i-14+9".> carib^um.l 


Fig.  1. — Bninchi'M^iima  ctirihrum. 

1.  Branchiostoma  caribaeuin  Stuidevall.     Wtift  Iwlian  Ijmrelet. 

Musi'ular  liands   (my<H'ommata)  u-Jiially  35  •  14 -r  ^=''>^<:  gonads  22  Xn  26  on  ea<'h  side;  tail 
short;  extreinitit»s  attenuati*.     rsual  length  1.75  inches. 

In  shallow  waters,  buritnl  in  the  sand,  from  Beaufort,  N.  C,  to  the  mouth  of  the  Iji  Plata; 
abundant  off  the  Carolina  cikl^I  and  in  ItMralities  in  t'lorida  (Port  Tamiui),  Jamaicra,  Brazil,  etc. 

In  the  white  coral  siind  at  th/  CAst  end  of  the  island  of  Porto  Rico,  at  a  depth  of  10  to  15  fathoms, 
thb*  interesting  littlt»  six^'ies  Wiis  fairly  abundant.  .Vbout  40  s|>ecimens  wen*  obtained  at  stations  (i084, 
«08»i,  <>0ST,  «»0«:i,  and  IK>»7,  tnostly  at  station  H0S4.  The  first  four  of  tht^se  stations  are  lietween  Vieques 
and  Culebra  islands  and  the  last  is  off  lliu*an>s  alKMit  5  miles.  The  lK>ttom  at  all  wa<«of  live  tH)ral  and 
white  satnl.  ( >ne  s|iin'itnen  (station  «0SH)  wiu*  obtaimnl  in  the  dre<lge,  while  all  the  others  were  caught 
in  the  tangle.  In  many  ^-it^es  the  latKvlets  were  still  alive  whcMi  picked  out  from  the  meshes  of  the 
tangle,  thoutrh  they  hail  Uvn  subjtrtiMl  to  ct)nsiderable  rough  treatment.  The  majority  do  not  exceed 
an  inch  in  length,  and  the  largi*st  is  but  1.25  inches  long.  Thesi*  are  considerably  smaller  than  the 
numenms  imlividuals  collecte<l  by  the  Fiith  Hmrk  off  Port  TamiMi.  Fla.,in  189H. 

Bram'hi'f^toma  r*iribiruin  Sundevall,  Olfers.  Vet.  .\kad.  Forhandl..  12.  IsTrt,  St.Thoma-s:  Jordan  &  Evermann.  Fishe<<  of 
North  anil  Middle  America. :{.  IWHi. 

Oenai  2.  ASTIOISTBON  Andrews. 

<ronal.s  or  repnxluclive  structures,  devclo|K^l  on  the  right  side  only.     Anal  tin  without  fin  rays 
or  suivessive  tin-ray  chainbeni.     A  long  i*audal  pntcess.     Otlierwise  ati  in  Branchiottoma,     One  species. 


(U) 
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2.  Asymmetron  lucayanum  Aiulrows.     Bnhamn  hmrehi. 

Right  metapUninm  rontinuous  with  nuMhiin  v»Mitral  (anal)  lin,  \vhi«*li  pjiHscs  t«»  ri^ht  of  aims. 
Preoral  XnyoiX  exU'nsiw,  \\\v  <'irri  unit<Ml  ]>ytht'  nuMiihranc  thrnu;^hont  ^r.-ati'r  |iart  nf  thrir  U*iii;th.  an<l 
smooth,  without  w^nsory  j)ai>ill;L*.  UoikuIh  oh  tho  rij^ht,  2l»,  fxtcndiuir  from  fiftrciilh  to  forty-third 
luyotomefl  indusive.  Myotome  formula  44  |-9-(-18=0<5.  lx?njrth  i  inch.  Adiiltand  yonnj;  swimmin^j 
at  surface  in  the  evening  in  June  and  July  at  Bernini  and  NaA<au,  Bahamas;  also  taken  buried  in 
ealoAreoUH  sand.  {Andreim.)  Thret*  Hi)CM-imens,  somewhat  less  than  0.75  inehes  in  length,  taken  in  the 
dredge  and  tangle  at  Fish  Hawk  stati(>ns  ()()8t)  and  ()()98,  off  Culehra,  in  14.75  and  15  fatiioms  rt»sj)e(^tively, 
ami  ()<>97,  off  Huma<^),  in  10  fatiioms.  These  aredeei«letlly  larger  than  sinn-imens  in  the  U.  S.  National 
MusiMun  eolleettnl  bv  Dr.  Andrews. 

AtyvnntiroH  lucayanum  .\n^l^^•^v^^.  StiulloH  Biol.  Ijjib.  Joliiis  Hopkins  I'liiv..  V, '.JitT.  lw:{.  Ik'inini,  HahHiiias;  .Ionian  Jt 
Kvt^nnann.  1.  <•..  4.  is\)«i. 


Family  II.  GINGLYMOSTOMII).^^.     The  Xursc  Sharks. 

Large  sharks  with  general  ehanu^ters  of  Sq/Uiorhinidn,  but  with  tail  very  long  and  more  or  le.**s 
abruptly  Ijent  upward  at  its  l>ast%  as  in  the  (hthUhv.  First  <iorsal  above  or  In^hind  ventrals,  the  stH'ond 
opposite  or  rather  l>efore  anal ;  t\v(»s  very  small,  with  small  spiracles  lu'liind  them;  nostrils  confluent  with 
mouth;  n&sal  valves  on  both  sides  forming  a  ({uadrangular  llap  in  fn>nt  of  mouth,  eiU'h  IxMug  provi<led 
with  a  free  cylindrical  cirrus;  an  upiKT  and  lower  lip,  the  lattvr  n«)t  extending  a«T<»ss  symphysis; 
fourth  and  fifth  gill-oi)enings  clost^  together. 

l^rge  sharks  of  the  warm  s<*as;  genera  .S,  s|HHMes  alnnit  5. 

Genus  3.  GINGLTM08T0MA   Mtiller  ft  Henle. 


Characters  of  the  genus  include<l  above. 


V'Ui.  '1. — (iiutilinnintUnua  rinattim. 


3.  Qing'lymostoma  cirratum  (iTmelin).     Xnrs,-  Shark;  ^'(iaUiy 

Hea<l  obtuse,  depre-tsed;  nasal  cirrus  reaching  lower  lip;  angles  <»f  tins  obius4*ly  niundeil;  tail 
forming  nearly  one-third  of  total  length;  skin  very  thick;  utiiform  brownish,  the  yoimir  with  small, 
wattertMl,  round  black  sj>ots. 

A  large  shark  of  the  warmer  parts  of  the  Western  Hemisi>hi»n',  abundant  al>out  «*«>ral  nvfs  in  tlie 
West  Indies  and  on  the  west  coast  of  Mexico,  and  occasionally  on  our  South  .Atlantic  coa.*<t.  licngth 
(5  to  10  fet»t.     Not  seen  bv  us  in  Porto  Rico,  but  inchnle<l  on  the  authoritv  of  Professor  P<k'v. 

AnLfUuM  rirnUiiM  Ginelin,  Sy.vt.  Xat.,  I.  1492.  17SS.  American  Soas;  afUT  Brou.isonot. 

St/mUuifpuiniaiius  Bltx'h  <&  Schneider,  Syst.  Ichth..  i:it.  1h;)1.  Culm:  after  Oatu  IIis|Minas  of  Parra. 

SiiHaluMpunctulatu*  BI(K'h  &.  Schneider,  1.  e.,  549.  ISiM.  Cayenne;  after  Stjunl'  [nn'iitilh  nf  I^hvikmIc. 

Sijualuit  anjins  Bancn»ft.  Zool.  Jour.,  V.  82.  1H:{2-1x:u.  West  Indies. 

(iiu^ynumtoma  fiilrnm  I»(>ey,  MemoriaM,  TI,  :M2.  lH«;i.  Havana:  INwy,  Fiinna  rncrlo-Ki«|iierm.  :U«.».  isM:  Stahl.  Fauna  dr 

Puerto  Rtc«>.  81  and  lf.7.  IWi. 
(iinfHymiN^i.  m  cubtmnUaniM  Ca|>ell<).  Jour.  Sci.  I'hys.  LIsh.  is<i7.  I«i7,  ('a|M'  Ver<le. 
(iiniffyimutfonm  n'rmtuia,  Jordan  A  Kvermaiin.  I.  e.,  iii.  is\k't. 
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Family  III.  r,ALEin.4:.     The  Requiem  Sharks. 

Sharks  witli  twoilorsal  tinn,  rtn«l  sh<»rt  ami  hijrh,  t*ntirely  l»efor»*  vt*iitrals;  sei-uml  c*<mi{iarativ(>ly 
fiiiuall,  nj>{x)sito  anal:  no  i<|)int*s:  >rill-u[>oninjrs  nnMlt*rati\  the  la.st  alN>v«»  l»ast*  <*(  iHX'tnral;  tail  nii>:e  or 
less  lient  iipwanl  fnun  l»ast»  of  «*aii(lal  tin;  si<U»s  of  tail  not  ktt»U*«l;  fyi»s  with  nictitating  nuMnhrant*.-; 
lu»a<l  not  hannner-shai>e<l,  thr  snout  lH?in>r  lon>rilu«linally  j>riHhi<'e«l,  iis  usual  anions  sharks.  Spirarlrs 
«*uial I  or  olisolete.     ( )voviviiMin »us. 

A  largt»  family  of  2t)  or  ni'»re  >ri.*ni'ra  au«l  alM»ul  *H)  s\k'c'u>\  foun<l  in  all  st»a*.     Tlu»  si»e<'ies  are  often 

rlost»lv  relati»<l  an«l  «1ifiieult  of  <U»tenuination.      Of  11  ^renera  n»<"o;;nizi»«l  l»v  .Ionian  &  Evenuann  a*< 

otvurrinj?  in  Amerii'an  waters,  only  one  is  as  yei  known  from  Porto  Kie«». 

ijAi.KiN.ii:: 

«i.  Teeth  flat  iiiul  pjiv*."*!.  withoui  vii^}*^  nr  riiljif*".:  spinu'les  i»n*<eni:  no  pit  at  nn»t  of  tail:  labial  f  'M*  well  ilevelope<l. 

h.  EiQbr>'it  not  attache«l  tt»  uteru-  by  a  placenta:  teeth  very  blunt Mi*»tei.Uj< 

'M.  TiH.'th  more  or  less  eoinpres^ifl.  with  entire  or  <emite  -harp  i-^lfri*^. 

<rALE(>RHININ.K: 

«*.  .Spiraele>  present. 

'/.  Root  of  tail  with  omspieuou.-  pit  alxive:  it-eth  all  «^Mir*.eIy  «...rrah-.  alike  in  J>oth  jaws  ami  eaeh  with  ii  <leep  n4>teh 
on  outiT  manrin:  caudal  tin  with  a  double  notch Oaleuterdo 

rARrilARIIININK: 

o*.  Spiracles  ohndete:  lower  teeth  nam^wer  than  npi^er  tirth. 

(.  Angle  of  mrtuth  without  pnK»ve  (»r  v\ith  nien.»ly  a  sli;Lrht  tU'pressjon.  which  «1«k's  not  e\ten«l  ali>ntr  either  jaw. 
/.  Fin«t  dorsal  inserted  anteriorly,  nearer  ventrals  than  iH'<.'torjils:  onibr>-o  i^t  fjir  h««  kn«>wni  attjiche«1  to  uti'ni»i  by  a 
placenta. 

«/.  Teeth  all  >errate  more  or  less.  i»ften  entire  in  tin-  very  youn^ rAKCHARHlNUS,  4 

itij.  Teeth  of  ni»per  jaw  serrate  at  Ui****  only:  lowrr  te«*th  entin*.  ere<'t Hyi*oprion 

if!tli.  Tit'th  all  entin'  at  all  a^o*.  and  nearly  all  en't-t Aprionodox 

ff.  -\ngle  of  mouth  provide<l  with  a  nion^  or  It's"  distinct  i:n»i>ve  which  extends  alonir  one  or  Uiih  jaws;  iei*th  entire, 
or  ver>-  nearly  s«.\  more  or  lesN  obIi<iuely  i»lace«l.  their  |Niints  turn«Ml  away  fn»m  m*.-<lian  line:  embryo  (s*>  far  as 
known)  with  a  i*laeenta SU-OLionoN 

Oeniu  4.  CASCHASlu«u8  Blainville. 

B<.)<ly  rather  robust:  hea«l  bnwul  ami  tlepr»\<si»<l;  mouth  inferinr,  with  teeth  in  l)oth  jaws  strongly 
serrate*!  in  a<hilt,  less  so  i>r  entin*  in  younjr.  thi^se  in  upi>er  jaw  bnwi'l  or  narrow,  thosi*  Ih*1ow  narrow, 
straight,  anil  nearly  enn-t.  .\o  spiracles.  First  dorsal  large,  not  far  l)ehin<l  |»eetorals:  pi^-toral  falcate; 
Hei'omi  dorsal  small.     Eml>ry«»s  attacheil  by  placenta  to  uterus,  as  in  StijiliHion,  Trhikix,  and  Ouhm*. 

Vora<*ious  sharks  of  the  warm  seas.     SpiH'ies  very  numerous  and  difficult  of  se{)aration. 

n.  Teeth  in  l)oth  jaws  distinctly  serrate  in  adult:  seme  on  lower  tit'th  smaller:  upper  tei'tli  rather  broad.  lower  teeth 

nam»wer:  snout  not  very  acute. 
ri,ATYPi»r)ON : 

h.  Upper  teeth  obli«iue.«!eeply  notcluil  on  outer  manrin:  lower  ttvth  narrow,  wan'ely  or  not  :iotched. 

e.  Pwtoral   very  larjrt*.  :t  times  as  lon>;  as  bn»ad.  falciform.  exten«lin^  l»ey<md   hasi*  of  lirst  dorsal:  n»lor  blue- 

f^T&y iihifMnnf 

«r.  Pei'toral  shorter,  not :» liim's  as  lonjr  as  bnvui.extendinsr  little  if  any  N'vond  ba*"*  of  first  di»rs.il. 
«/.  Lenifrth  of  sn«>ut  from  mouth  little  if  any  greater  than  width  of  mouth. 

f.  Distance  from  end  of  l»ax'  of  tirst  di>rsjil  ti»  vcntrals  li>s  thnn  length  »»f  Uim.'  of  tir-i  di*rsal. 

/.  Nas4il  flap  with<»ut  sharp  lob»':  se<»ond  dorsal  and  anal  nwirly  c«i"ial:  color  blue-black fnlrifnrmii',  1 

fF.  XaNil  flap  with  an  a<Miie  1o1r«. 

«/.  Snout  n<»t  very  short,  its  lenjfth  from   the  mouth  not   notably  less  than  the  width  of  mouth:  folur  yrllowish- 

bn»wn nrrnntAun 

fpj.  .smmt  very  short  and  blunt.  it<*  lenjfth  fri>m  mouth  but  lwf»-thinls  wiilth  of  mouth pfr*  i 

rr.  Distance  fn»m  eml  i>f  luis*.'  of  lirst  d<)rsjil  to  ventr.ils  gn.Mterthan  length  of  lirsi  d>>rsal:  snout  m  ••K-mt  •  ...  mnntM* 
*/'/.  Length  of  snout  fnnn  mi»uth  irreater  than  wi<lth  of  mi>uth:  flr't  dorsal  >mall hrnlri 

('ARfHARIIINtS: 

W».  t'pi>er  tifth  triau'.rular.su>ierei-t. -•an-ely  not«'lu-«l  <>ii  ihi-  «»utcr  ni.irgui.  l»»wer  teeth  similar  but  much  ii:irrower. 

/*.  .<nout  nnflerate.it"  length  fnun  mi»uth  a>M)ut  e-jnai  t<i  wiilih  »»f  mouth miltitri* 

hh.  Snout  very  -h«irt.its  length  from  mi»uth  less  th.m  width  of  mouth. 
!.  l\vti»nil  long  and  falcate.  n":ii-liiu'j:  ti»  iM»>ii-rlor  iKirt  of  Im^a-  of  ilcirsjil.    .Vnierit»r  margin  i»f  lirsi  dorsil  ouivex.  height 

of  flu  al>Mit  ei|Ual  to  d»'pth  of  Nuly fnmin 

ii.  l*e«'tonil  flu  m«*lenite,st^arcely  faU-aie.  not  ri>aching  to  ('ud  «»i  l>as«.'i»f  doncal:  -(i***:!!!  «1orsal  not  larger  than  anal; 

length  f»f  snout  fn>m  m»»uth  l..'»  timt-s  in  bnvidih ''f  nioiith:  uppiT  teeth  very  broad /•''f^yv/oH 

I?MM;«»MPHtn>oN  : 

«i«i.  T«*eth  -lightly  sorrate"!. similar  in  fi»rm  in  the  twi»  j.iw^.  n;irniw.i'laviform.«-oii-irii-t»-l  at  inmr,  miou;  rat ln-r  sharp. 
j.  Snout  in«iderate.  its  h.'Ugth  from  niouih  n<>t   irn-.iti-r   ihau  breadth  of  mouth:  t***'!!!  n)iMli>rat«':  riii^  eilvtil   uiih 

black limlmtuM,  .'i 

jj,  SniMii  very  loni:  an<l  narrow,  its  length  fro:ri  niomh  twice  ilKtance  Ix'tween  in»xtrils:  teeth  small.  aUnit  |H  in  i.iu-h 
jaw f^'/rAywAM* 
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4.  Carcharhinus  falciformis  (Bi))ron).     ''Ocon  de  Phya.^^ 

Snout  incKlerately  prolon>rt*<l  and  acnU»;  iioHtrilw  witliout  loin*;  Hrst  dorsal  rather  Imckward; 
second  dorsal  ami  anal  opjwsite  oat'li  other  and  of  medium  size;  invtoral  not  twicre  a«  lonj;  as  hroail; 
uppiT  tiKith  'with  a  marke<l  nH*ntnint  angle  on  outer  btirdor;  two  pores  of  nap<»  w(?ll  marke<l. 

Color,  bhie-black,  deeiK*r  than  in  any  other  sfHrii's. 

Two  si>ecimens,  taken  on  a  h(3<jk  off  tlio  Morro  at  San  .luan  January  l.'J,  measure<l  as  follows: 


MeHNua'ment»<. 


Tot4il  Icnffth 

LeiifiTth  to  bHxo  of  caiirlal 

Tip  of  HDoiit  to  fir»t  KiIl-oi>oiiiiiK 
LenfTth  of  caudal  fln  fn)in  pit.. . 

Leiif^h  of  iwctoral  fin 

Tip  of  Hiiout  to  month 

Wfdtii  of  mouth 

Snout  to  origin  of  dorxal 

Origin  of  dornal  to  caudal  pit . . . 


No.dLMW. 


Ft.     III. 
'A    3 
'2     1 

11. r> 

6 

:i..'s 

s 
I     1.5 
1    1 


No. 

OL>yy. 

H. 

III. 

7 

4 

5 

6 

•2 

1 

I 

4 

fi.r> 

7.5 

•» 

(> 

No.  029i)  |H>sscssed  the  following  ehanieters:  Snout  gently  and  narrowly  n>un<le<l;  first  <lorsal  far 
in  a<lvanct»  of  ventrals,  its  height  9  ineluv,  its  hast*  11  inches;  jK'ctoral  falcate,  inner  rays  little  pro- 
diMiHl;  second  dorsal  and  anal  opposite,  (Mjual  in  size;  v'entrals  small,  clasiH'rs  10  inches  long;  lower 
lolx*  of  caudal  alx)ut  one-thinl  length  of  upiHT,  which  is  somewhat  fahiite. 

Color,  olivat^eous,  paler  Ivlow. 

Though  we  were  constantly  on  tlie  lookout  for  sharks  an<l  often  had  lines  out  trying  for  them, 
this  is  the  only  siHJcies  obtaine<l  hy  us  in  Porto  Kico,  and  (ndy  tlu»si'  two  sjx'cimens  were  Si»t»n.  They 
are  probably  more  abundant  at  other  seasons. 

ryircharins/nlvi/ormisliihTon,  ill  Midler  <fc  Ilenlc's  riHKioHtomen,47,  is8x,('uba. 
Sqiuiliiit  tihuro  Pocy,  Mcmorias,  11,  XU,  1861.  Havana. 
L\ircharinu^i/alci/orniiiit,JoTdfiii  it  Evcrmann,l.c..3ti.  IWVi. 


5.  Carcharhinus  lixnbatus  (Miiller  cN:  llenle).     Canmiita. 

Snout  somewhat  iM)int(Ml  in  fnmt,  rather  produceil,  distance  lK*tw«vn  its  extn-mity  and  mouth 
somewhat  less  than  width  of  mouth;  nostrils  nearly  midwav  In'tween  extremity  of  snout  and  nuuith; 
t4»eth  ^2  ^  o  similar  in  form  in  l)oth  jaws,  ertrt,  constricttnl,  on  a  broad  l»as<»,  upiK*r  more  distinctly 
serrated  than  lower;  gill-openings  wide,  at  least  twice  as  wide  as  the  small  eye.  INrtorals  falciform, 
extending  lK?y<md  end  of  dorsal,  length  of  their  upjx'r  margin  nearly  four  timi^s  that  of  lower.  First 
dorsal  couunencing  yery  clost*  iH'hind  axil  of  pectoral;  (»rigins  of  si^'ond  dorsal  and  anal  opi>osite  each 
other,  the  bases  l)eing  nearly  tH]ually  long.  Caudal  fin  long,  its  length  tHjual  to  distance  lx»tw(H»n 
origins  of  the  two  dorsal  fins. 

C^olor,  gray,  lower  side  of  extremity  (»f  i»ectoral,  extremities  of  st»cond  <lorsal  and  anal,  and  of 
lower  caudal  lobe,  !)lack.     ((iunther). 

Found  in  tn)pical  st*as,  north  to  Flori<la;  mimenms  si>ecimens  t)nce  taken  at  Woo<ls  Hole,  Mass.; 
common  in  Brazil;  use<l  as  food  by  the  yery  jKX^r.  Not  st»en  by  us  in  Porto  Rico,  but  recorded  from 
there  by  I)oi»tor  Stahl. 

Cnrrharun*  {Priumnion)  limhutUK  Midler  tS:  llcnlr.,ria>fu»*toinon.  I'.>.  ISis,  Mnrtiniquc. 
I»iHfinuph*Mton  niarulipinnis  Pm-y,  Kci>ortorio,  I,  I'M,  pi.  4.  ti^p*-  *2  ami  :?.  INJ".  CuImi. 
Carchariat!  »iMW<Tt  Stcindarhncr,  Sitzl*.  .\knd.  Wiss.  Wicn  mM,  :}5«),  West  Inditvv 
Carrfiarhiis  wiVtoj)*  I»\ve,  Pnx'.  Z<.m»1.  Scxr.  IMO.  lis,  Mjidoira. 

Priomnlon  rw^J/ rt  Ca«tlenau,  Anini.  N<in.  Karcs.  Anicr.  Sud.  IN»is.s.,  «j*>,  isr»5,  Bahia. 
liatijpodon  f  Pooy.  Fauna  Puerto- Kiqucfla,  '6^\H.  18S1. 
IHiUj/ptMion  manilipiiiiiiM,  Stahl,  1.  c.  Ml  and  Uu.  iss-i. 
Carcharhinus  linibiUu«,  Jordan  &  Everniann,  1.  c,  40.  18%. 
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Family  IV.  SPHYRXID.€.     The  Hammer-head  Sharks. 

Geiit'ral  rhanu'teristiiw  of  the  GnJviiUv,  but  with  tin*  !iea<l  nin^ilarly  foriiie<l,  ki<hiey-shai>tHl,  or 
haiiiiiicr-shaiHMl,  fn»iii  <'xteiij*ion  of  itn  EiMes,  the  nostrils  lH.'iii^  anterior  and  the  eyc»H  on  the  piden  of 
the  hammer;  mouth  (•reH*ent-sha|>e<l,  under  liatnmer;  teeth  of  l)oth  jaw?  niniilar,  oblirjue,  eacli  with 
a  note!i  on  the  out>«ide  near  l>ai*e;  no  spiracles;  last  )nH-<»j)eninjrover  jKH-toral:  first  dorsjil  and  pe<*torals 
larjre,  the  dorsal  nearer  pirtorals  than  ventrals;  stH'ond  dorsal  and  anal  small;  a  pit  at  root  of  caudal; 
caudal  fin  with  a  single  notch  towanl  its  tip,  its  lower  lobe  develoi>e<l. 

One  gtmus,  with  5  species,  inhabiting  most  wanii  seas.  I^rgi*  sharks,  known  at  once  by  the 
singular  fonii  of  the  head,  which  is  not  quite  tlie  same  in  any  two  species. 

Oeniu  5.  8PHTRNA  Bafinesqiie. 

Chanwters  of  the  genus  include<l  atH»ve.     In  fonn  of  liead  then*  is  a  pt'rfi^'t  gnulation  among  the 

species  fn>m  a  narrow  hammer,  with  the  lf»l)es  three  timt^  as  long  as  broad  and  dt»i'ply  gn»ove<l  along 

the  anterior  e<lge,  to  kidney  sha|»e,  in  which  the  anterior  grooves  are  obsolete.     Only  one  siKJCies  of 

this  genus  is  known  from  Porto  Rico. 

o.  NiwstriN  near  cye«. 

h.  Niw4ril  with  fniiital  khmivc  hliort  or  «»J»M.il*'to;  laU'ral  rxtrri'iioii  of  lu'«<l  iinwU'ratt'.  m»  tlmt  the  head  is  rather  kidney* 

shaiK'il  than  hammer-shape*!. 
Renicei's: 

r.  Ntistril  with  >mM»ve  oJiwilete:  anteri«»r  and  lateral  margins  i>f  h^'ad  ronfluent  into  a  semieirt'le tihuro 

PLATYSylAMS: 

/•r.  N(jPtril  with  a  short  irrnovo:  anterior  margin  i»f  head  <-nr\H?<l.  not  continuous  with  hiteral  C"<lges tndcB 

Sphyrna: 

W).  Ntwtril  with  a  well-^levelofK^l  jfrrmve.  which  extends  alon^  fnnit  of  the  hanimer-shaiH**!  lieail,  the  anteriornnd 

j»osjteri»>r  outlines  of  whi<'h  are  nearly  {»aralle1 zy^ama,  6 


»f 


6.  Sphyrna  zyg^na  (Linna'us).     Ilanniur-html  Shark;  ^^i.'nrnudn,' 

llea<l  tndy  hammer-s!iape<l;  width  of  head  al>out  twice  its  length;  length  of  hinder  margin  of 
hammer  nearly  etjual  to  its  width  near  ex**',  prolonge<l  into  a  gnwive  which  nms  along  nearly  the  whole 
front  margin  of  head;  first  dorsal  largis  stvoml  quite  small,  smaller  tlian  anal;  iK*ctoral  rather  large. 
Color,  gray.  A  large,  vonu'ious  shark,  reaching  a  length  of  15  feet  or  more;  found  in  all  warm  seas: 
occasional  on  our  coasts  fn»m  ('apt»  OhI  and  from  I*uint  Concepcion  s«juthwanl.  Not  obtained  by  us, 
but  include<l  on  the  authoritv  of  Professor  Poev. 

StfuaJu^  zu'iiTHa  IJnn:vn>.  Sy-t.  Nat.,  e<l.  X.  '£\\.  IT.V*.  Enn»i»e:  Ameri«-a. 

fkMrat'i'm  z'jiurivi,  Poey.  Faiuia  Tuerto-Riquei^a.  ."MN.  18M:  Slahl.  Fauna  de  Puerto  Rico.  81  and  167,  1883. 

Sphyrna  zytjatnn,  Jordan  A:  Kvermann.  1.  e.,  45. 1896. 


Fig.  X—PriMis  pcftinatus. 

Family  V.  PRISTID.*.     The  Saw-fishes. 

Iio<ly  elongate,  <lepn»SHN|;  j^ectoral  fin  mo<lerate,  front  margin  quite  fn»t»,  not  extemling  to  head; 

snout  pHMluce^l  into  a  very  long,  thin,  fiat  blade,  anne<l  with  Si*rif»sof  .•i«tn>ng  tooth-like  pHx^^sK^s  plai-ed 

in  WH'kets  along  each  ttlge;  teeth  in  jaws  minute,  obtuse;  gill-oi>eningsm<Nlerate,  inferior;  spiracU»s  wide, 

Vw'hind  eye;  n«»strils  inferior,  no  tentacles;  no  nictitating  membrane;  dorsal  fins  large,  without  .<pine, 

the  first  nearly  opjxisite  ventnils.     Caudal  well  develoix**!,  lient  upward,  a  fold  along  each  side  of  tail. 

A  single  genus,  with  five  or  more  sjHH-ies,  inhabiting  wann  seas  on  sandy  shores,  sometimes 

asi*ending  rivers. 

Oenns  6.  PBISTm  Latham. 

Chanu'ters  of  genus  indudeil  al)ov<». 

M.  K«»stral  teeth  in  1**  to  20  i«irs:  first  dorsal  chielly  U'fore  ventrals;  caudal  with  a  Kmall  lower  h»be jM-rroticti 

aa.  R<«tral  teeth  in  24  to  32  pairs;  tin>t  dorsal  oppoiiitc  ventrab;  caudal  without  lower  lobe ptctinahu,  7 


64  BULLETIN    OF   THE    UNITED   STATES    FISH    COMMISSK^N. 

7.  Fristis  pectinatus  Latham.     Commou  S(iir-tiith;  "Prz  Sinra/' 

Firet  <lt>i>5al  (ivor  ventrals;  f»e(*oii<l  (lomal  warcoly  wiiallor  than  first;  no  lowor  caiulal  IoIk*.  Saw 
with  24  to  32  paire  of  teeth,  the  i>osterior  farther  ajmrt  than  tlie  anterior.  Found  in  the  tropical  neafi 
north  to  West  ln<liesan<l  Florida;  ahundant  in  the  Gulf  of  Mexico,  as(*endin),;  the  I-.ower  Missiafli)pi. 
The  fliHM'ies  prol>ably  reaches  a  len^^h  of  20  feet.  Not  ol)taine<l  by  us,  but  inolude<l  on  the  authority 
of  Professor  Poev. 

The  saw-lish  is  abundant  in  Indian  River,  Florida,  where  it  is  i)ennanently  resident.  It  is  held  in 
much  dread  by  the  eomniereial  fishermen  on  a<*c(>unt  of  the  damage  which  it  <1(m»s  by  becominjr 
entanjrle<l  in  their  nets.  The  lar^»r  ones  tear  or  cut  the  nets  so  seri(msly  as  to  render  them  valuele»<, 
while  the  smaller  ones  iHM'ome  (entangled  and  can  only  1h^  removc»fl  with  great  clifficulty.  Those  seen 
in  Indian  River  usually  <lo  not  extved  8  feet  in  length,  the  saw  included,  but  very  large  ones  art* 
(K'casionally  taken.  It  is  said  that  one  caught  near  F^u  (iallie  in  Octol)er,  1895,  was  12.5  feet  long  and 
weighe<l  425  pounds.     The  larg(*st  reported  by  fishermen  wen^  RJ  or  17  feet  long. 

Some  interesting  information  concerning  the  young  of  the  saw-fish  is  recorde<l.  Mr.  F.  B.  Kven»tt 
says  that  from  a  large  female  saw-fish  he  took  a  numl)er  of  young  which  swam  away  when  plrniHl  in 
the  water.  The  "saws"  were  envelo]KH^l  in  a  membrane  which  scKm  <lisai)i)ear(Ml  in  six»cimens  left  to 
dr}'  in  the  sun,  and  the  teeth  l>ecame  visible.  Mr.  Stypmann,  of  Stuart,  Fla.,  t<K:>k  18  or  20  young  from 
a  saw-fish  alxmi  the  1st  of  July.  The  "saws"  were  well  develojxMl,  but  they,  like  the  teeth,  were  soft 
like  leather.  There  is  some  variation  in  the  nundx*r  of  teeth  on  the  saw,  and  then*  is  usuallv  one  more 
t^x>th  on  (me  side  than  on  the  other.  From  a  large  numlx'r  counted  it  appears  that  the  usual  numbers 
are  25  and  2H,  resjwctively. 

Another  spei'ies  of  saw-fish  (/VjVm  fK'rrottiii  Valenciennes)  was  descril)tMl  in  18,*^  from  the  S^'uegal 
River,  <»n  the  west  coast  of  Africa.  This  is  said  t<»  occur  in  the  We^t  Indii»s,  and  the  saw-fish  from  the 
Pacific  <-oast  of  America  north  to  Mazatlan  has  lxH*n  identifier!  with  it.  The  Pacific  coast  sj)ecies, 
however,  is  now  regardiMi  as  distinct,  and  has  l)een  named  Pritttiji  zeplufmin  Jordan  ^  Starks.  No 
dirt*ct  comparison  has  In^en  ma<le  l>etwei»n  si>ecimens  from  the  west  coast  (»f  Africa  an<l  the  West 
Indies,  and  it  may  l)e  that  there  is  but  the  one  spei'ies  in  the  West  In<lies. 

I^rixtiif  ptdiiicUm  Latham.  Trann.  Linn,  8(>c..  11,  '278.  1791.  "in  tho  ocean";  INk'v.  Fauna  l*uert«>-Rit|Urfia.  :t49,  1881: 

Stalil,  1.  c.  81  and  167.  1881;  .Ionian  *<:  Evemiann.  I.e., 60.  18%. 
PrMif  {rrainUimi  Blcx'h  &  Schneider,  SvHt.  Ichth..  3ft2,  1801,  Havana:  after  I'arra. 
Pnitti)!  nn)ti»i*(tipj,irnititf  KHtlni^pie,  lehth.  Olii..  HO.  1820,  Lower  Miwishipjii  River 
I*rMiy  niKjtilwion  Dnmeril.  Kla.smobraiU'hes,  47<».  pi.  9,  tij?.  A,  1870.  (Cayenne. 
Pritiifavutlrmtriis  DnmC'ril.  1.  c..  479.  1870.  Martinique. 

Family  VI.  DASYATID/E.     The  Sting  Rays. 

Disk  usually  more  or  less  broa<l  than  long;  jiectoral  fins  uninternipte<lly  confiuent  in  front, 
forming  tip  of  snout;  tail  variously  fonne<l,  usually  whip-like,  sometimt^s  sh<irt  an<l  st<»ut,  sometimes 
!x»aring  a  single  <lorsal  or  caudal  fin,  but  never  with  two  dorsals;  usually  one  or  mc ►re  vertical  folds 
of  skin  on  the  tail,  rarely  a  lateral  fold.  Tail  generally  armetl  with  a  large,  sharj),  retn)rsely  serrate 
si>ine  on  its  upi)er  surface  towanl  the  base;  2  or  3  spines  occa'^ionally  present.  Ventral  fins  not 
emarginate.  Skin  smooth  or  variously  prickly  or  sjnnous,  roughest  in  adult;  no  differentiat<»<l  s{>im^ 
on  ix»ctorals  in  males,  the  sexes  being  similar.  Mouth  rather  small;  tiH.»th  small,  i)av<Hl,  usually  more 
or  less  iK)inted  or  tul)ercular.  Nostrils  close  together;  nai*al  valves  fonning  a  rectangular  fiap,  which 
is  joined  to  upiK»r  jaw  by  a  narrow  frenum.  Sj>iracles  large,  place<l  closi'  l)i'hin<l  eyt»s.  Skull  not 
elevated,  spiracles  and  eyes  suix»rior.     OvovivijKirous. 

Found  in  most  warm  seas,  some  of  them  in  the  irvAx  waters  of  the  northern  jwrts  of  S<»uth 
America.  Ctenera  alxjut  10;  sjHH'ic'J  50.  The  large  jaggt^l  spine  on  the  muscular  tail  is  cajiable  of 
inflicting  a  severe  and  even  <langerous  wound.  Only  two  si)e<'ies  of  this  family  art*  as  yet  known  from 
Porto  Iiicc»,  though  doubtleK**  others  will  l)e  found. 

a.  Tail  ntont.  pnivided  with  a  rayed  caudal  fin;  no  dorsal  lin;  dink  n.mndi.sh;  caudal  spine  .stron>r 1.'koix)FHU8 

aa.  Tail  .slender,  without  caudal  fin;  pelvis  without  swonl-shnped  process.     (Marine  species.) 
Dasvatin.k: 

h.  Tail  whip-like,  longer  than  disk,  which  is  rhoinlM>id  or  nmndi.sh;  caudal  spine  stnmg Dasyatih,? 

W>.  Tail  very  short,  shorter  than  the  very  bmad.  transversi'ly  rh<Mnbi<'  disk;  caudal  spine  wrak.  often  wanting.    No 
trace  of  dorsal  Hn Pteroi'Latea 
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Oeniu  7.  DA8TATI8  Baflneiqiie. 

Disk  oval,  flat,  witli  rounded  angles.  Tail  very  long  and  slender,  whip-like,  without  fln,  but 
often  with  1  or  2  vertical  membranous  folds;  a  strong,  serrateil  spine  toward  base  of  tail.  Skin  more 
c»r  less  spinous  or  prickly,  rarely  smooth.  Teeth  small,  paved;  a  few  papilhe  usually  present  in  mouth 
behind  lower  jaw. 

This  genus  contains  about  30  species;  sting  rays  of  large  size  abundant  in  warm  seas.  Many  of 
the  spinous  spei'ies  arc  nearly  or  quite  smooth  when  young,  becoming  rough  with  age.  Some  of  our 
spetries  are  yet  imperfectly  known  and  much  of  the  synonymy  is  uncertain. 

llEMITRYGOX: 

a.  Tail  with  a  keel  or  wing-like  expansion  below  only:  adnlt  with  st4Mit  bucklers  on  back  ami  tail;  tail  rouRh,  more 

than  twitrc  length  of  dipk cenlrura 

I)a8Yatik: 

an.  Tail  with  a  narrow  keel  or  expamdon  both  above  and  below. 

b.  Tail  Himpl y  keeled  above,  with  a  wing-like  expansion  below. 

c.  Shoulder  with  3  scries  of  tubercles;  tail  le«s  than  twice  length  <»f  disk hatUita,  8 

<r.  Shoulder  with  fewer  than  3  scries  of  tubercles. 

d.  Tail  round,  more  than  twice  disk;  back  with  stnmg  tubercles:  snout  8hari> f/ymnura 

bb.  Tail  more  or  less  compressed,  with  a  wing-like  expansion  above,  a  larger  one  t>elow. 

f.  Skin  more  or  less  prickly  in  adult,  with  a  median  series  of  tulwrcles  on  back fobina 

te.  Skin  nearly  or  quite  smooth  in  adult;  median  line  of  )>ack  not  prickly  or  with  but  one  spine toy,  9 

8.  Dasyatis  hastata  (DeKay).     SUmj  Ray;  ''Rat/a.'' 

Disk  quaflrangular,  about  one-fourth  wider  than  long;  anterior  margins  nearly  straight,  meeting 
in  a  blunt  angle  on  end  <»f  snout,  cur\'ed  near  outer  angle  to  meet  slightly  convex  i>osterior  margins; 
inner  iKirder  txmvex;  outer  and  hinder  angles  nmnded.  Ventrals  alm<^>st  entirely  <*overe<l  by  pecto- 
rals, their  hinder  margins  cr»nvex.  Tail  more  than  one  and  one-half  times  length  of  disk,  low-keeled 
rm  upi»er  side,  a  long,  broad,  membranous  expansion  l^elow,  roughened  with  small  asperitii>s;  one  or 
more  serrated  spines.  Body  smooth  in  young;  very  old  with  scattered,  small  asperities;  a  row  of 
narrow  compresseil  tulx^rcles  along  middle  of  Ixick  and  on  l>ase  of  tail;  points  of  tuben*les  depressed  and 
directe<l  l>a<*kward.  On  each  shoulder,  parallel  with  median  n)W,  is  a  shorter  row,  its  length  varj'ing 
acc*onling  to  age.  Mouth  with  3  papilhe.  Jaws  with  more cur\ature  than  those  of  JK  rentnirti  and  leas 
than  those  of  D.  mhina;  young  without  tuljen-lee.     Color,  bluish  or  olivaceous-brown,  pale  lielow. 

West  Indies  to  Brazil;  north  to  Florida.  One  female  obtaine<l  at  Hucares,  whose  length  (of  disk) 
is  11.25  inchiw;  tail,  15.5  inches;  width  of  disk,  14.5  inches;  a  row  of  12  spines  along  middle  line  of 
Iwu'k  and  a  shorter  lateral  njw  of  2  or  3  sjnnes  on  each  side. 

Trygun  hantnia  DeKay,  New  York  Fauna:  Fishes,  373,  pi.  65,  flg.  214.  1842,  Rhode  Island. 
IkuyatU  hiutatn.  Jordan  &  Evermann,  I.e., 83,  1896. 

0.  Dasyatis  say  (Le  Sueur).     S(/titheru  tSfing  Ray;  ^'Raiffi.^* 

Disk  qiiailrangular,  one-sixth  wider  than  l<mg,  anterior  margins  nearly  straight,  p<isterior  and 
inner  l)onlers  convex,  outer  and  jjosterior  angles  rounde<l.  Snout  not  pnjtniding  lit»yond  lines  of 
margins.  Ventrals  nnmde<l.  Tail  strong,  rather  more  than  one  and  one-half  times  length  of  disk, 
with  a  strfjng  serrated  spine,  l)earing  a  short,  low,  cutaneous  exitansion  liehind  spine  on  upiier  side, 
and  a  longer,  little  wider  one  lielow,  ending  nearly  opposite.  Upper  jaw  undulate<l,  lower  prominent 
in  middle.  Teeth  small,  smooth  in  young  and  females,  shaqi  in  adult  mak*s;  3  papilla*  at  Ixittom  of 
mouth,  and  1  at  each  side.     Body  and  tail  smooth. 

Color,  olive-brown  in  adult,  reddish  or  yellowish  in  young;  lower  surface  whitish. 

This  species  closely  resembles  the  Eurr>pean  1).  jKuttinaca.  In  I),  my  the  anterior  margins  form 
a  more  blunt  angle  at  end  of  snout,  which  is  less  prfiminent  at  ajx^x;  outer  an<l  i>osterior  extremities 
of  pectoral  rounder,  posterior  margin  more  convex,  disk  bn>ader  towanl  ventrals,  and  tail  longi'r;  in 
1).  jMgtinacci  the  lateral  and  hinder  angles  of  i)ectoral  and  lateral  angle  of  ventral  are  marked  by  blunted 
comers;  a  single  small,  n>unde<l  tulwrcle  on  mi<ldle  of  back. 

This  ray  is  found  from  Camlina  to  Brazil.  It  is  quite  common  in  Florida,  and  is  occasionally 
taken  as  far  north wanl  as  New  York.     Not  obtained  by  us,  but  given  on  authority  of  Poey. 

Kaja  my  Le  Sueur,  Jour.  Ac.  Nat.  Sci.  Phila.,  1, 1817, 42,  New  Jersey. 

f  Tryijtm  tnyi,  Poey,  Fauna  Puerto- Riquefia,  S.'^,  18}$1;  Stahl,  1.  c,  81  and  167. 1883. 

JXuyatU  say,  Jordan  &  Evermann,  1.  c,  86, 1896. 

F.  C.  B.  lUOO-6 
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Family  VII.  MYLIOBATiDAE.     The  Eagle  Kays. 

Disk  lirmul;  pectoral  titiH  m>l  i^ciiitJnucit  tii  end  nf  wimii,  but  i-uasiiiKon  hUU-h  ..(  Iii«>l  hjhI  n-up- 
poarhi^  ill  frunt  ut  BUinit  tu  mm  or  lun  llf;shy  protiilicrHiii-i'M  (ivplmlir  Unf) ,  wliicii  nn>  tuijijHirti^l  )iy 
fin  rays.  Tail  very  lung  ami  Hlfiiiirr,  whij>-likf,  witli  h  Hiii]j;l<-  ilonwl  llii  iii'iir  iln  nmt,  1>rhiii<l  wliii'h 
is  iisuHlty  a  Htrong  retnimely  wrnili'il  Hpine.  Na»il  itilvfH  foniiiii);  n  ni'taiiKiilnr  flaji,  with  pofteriitr 
margin  free,  atlaehcd  1)y  a  freiiiini  l<>  upper  jaw.  Skull  lt>»i  ileprut^l  tlian  Mfual  anions  rari,  itx 
Biirtate  raiseti  W)  that  the  eyeM  nml  i>|iiracU«  an'  iHtoral  in  [-li'itioii.  Te«tli  hexangtilar,  laiw.  flaf. 
teseellated,  middle  one§  usually  hrnaiier  than  the  others,  Skin  snuxith;  iiiMlifferentiat^Hl  Hpincson 
pectomlH  ill  males,  the  ecxif  U-in;;  nirnilar.     Ventrals  not  cinarginHlv.     Ovoviviparoua. 

Only  a  single  sjieeies  of  this  family  is  yet  known  fruni  I'orti)  Ripu. 


Harinari,  rtorml  view. 


nenil  fcimi  of  Jlfi/linlintii:     MilK/le  clilire. 
I'  iiiidille  iH^ries  in  .ViiIMhiII',  tlii'ti'  Ih'Iiii.'  ri< 
lrv(Hl  mill    prii}i>(>lint;  licyonil  ii[i|ii-r.       Fri' 

Found  ill  tropical  ttean. 


Qtwa  8.  AETOBATUe  Blainvilla. 

li  11)11.  linuKl 


i.  foniiiiij;  a  siiiiile  HTLif  •-nrreHiKiml- 
I'lli.  l'|i[HTch>]ital  hiiiiimi  siruiiihl, 
ill  valvi'  deeply  eiiiaiyiiiale.     Skin 
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10.  Aetobatus  narinari  (Euphnufeii).     Spotted  fHhuj  Ray;  **<>Wi7w**;  **  (Itttchn.** 

Dink  nearly  or  quite  twice  an  broad  an  long;  tail  very  long,  about  2.5  timet}  length  of  disk;  enout 
7  in  length  of  dii«k;  diptanc<*  from  pnout  to  eye  10  in  width  of  dink;  width  of  mouth  10  in  length  of 
disk.     A  long  furrow  in  middle  of  intororbital  space,  deepest  in  front;  spiracles  obliquely  place<l. 

Cteneral  color  of  w*hole  upper  surface  light  chocolate-brown,  everywhere  c<)vere«l  with  roun<lish 
i»r  <il)long  i^^arly  or  bluish  spots  or  blotches,  largest  about  size  of  eye,  smallest  k>ss  than  half  as  large; 
uiKler  surfa<'C  milky-white  except  margin  of  snout,  which  is  dark-gray;  tail  uniform  chocolate-brown; 
iris  yellowish-gray. 


Fig.  h.—AftolMttts  narinari,  veiitnil  view. 


Found  in  tropical  seas;  north  on  our  Atlantic  c«jast  to  Virginia.  One  male  seine<l  at  Oulebra  Island 
February  9.  This  is  one  of  the  largest  and  most  interesting  of  the  rays.  It  is  not  um-ommon  on  our 
Florida  coast,  though  the  publishe<l  reconls  do  not  so  indii-ate.  It  attains  a  length  of  2  feet  or  more 
exclusive  of  the  tail,  which  is  two  to  thn»e  times  the  lenjfth  of  the  disk. 

Raia  unrinari  Enphra^cii,  Vet.  Ak.  Nya.  Hundl..  XI,  179U,  217.  Brazil:  Hft«*r  Xarinari  u(  MnrcKrave. 

MyWiihtUiit  frUnikff  Rfipitell,  Nt'U.  Wirb.,  70,  is:j:»,  RimI  Si'H. 

HonitifmliA  mncroiitrra  MoTlellimil,  Calcutta  J«)ur.  Nat.  Ilisl..  I.  1S41,  t'«0,  Bi>nfntl- 

Afttitnitu*  nitrinnri,  P<»ey.  Fauna  I*iHTt<>-Riquefta, 340,1^^1;  8tahl,l.o,,si  and  Ifw.lNs;;;  Junlaut^c  Kvrrmann,  l.i-.,Hs.l«96. 
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Family  VIII.  ANGUILLID^.     The  True  Eels. 

The  true  eels  are  characterized  by  their  Hcaly  skin  in  a.s80('iation  with  a  conit^al  hea<l  and  a 
general  resemblance  to  the  congers. 

Oehfui  9.  AH0I7ILLA  Shaw. 

Boily  elongate,  compressed  l)ehin<l,  covere<l  with  enil)edded  linear  stales  placed  obli<iueTy,  some 
at  right  angles  to  others.  Lateral  line  well  develoi)e<l.  Head  long,  conical,  nioderatt»ly  iM»intcMl,  the 
rather  small  eye  well  forward  and  over  angle  of  mouth.  Twth  small,  sulKM|ual,  in  iKinds  on  each  jaw 
an<l  a  long  patch  on  vomer.  Tongue  free  at  tip.  Lii>s  rather  full,  with  free  margin  Ix'hind,  attached 
by  a  frenum  in  front.  Lower  jaw  projecting.  Gill-openings  rather  small,  slit-like,  alM)ut  as  wide  as 
liase  of  pi'ctorals  and  jmrtly  Inflow  them.  Nostrils  superior,  well  sei>arate<l,  the  anterior  with  a  slight 
tulje.  Vent  i;lose  in  front  of  anal.  Dorsal  inserte<i  at  some  distance  from  hea<l,  confluent  with  anal 
around  tail.     Pectoral  well  develoi)e<l. 

Found  in  ma*<t  warm  seas  (the  eastern  Pacific  excepte<l),  ascemling  stn'ams,  but  mostly  s{>awning 
in  the  sc»a.  They  often  move  for  a  considerable  distance  on  land,  in  <lump  grass,  and  in  this  way  i>a8s 
waterfalls,  dams,  and  other  olwt ructions.  It  is  thought  that  they  spawn  only  in  the  sea,  the  female 
dying  after  having  on<i^  prixluccnl  ova.  The  females  are  larger  than  the  males,  i)aler  in  c<»lor,  with 
sn)aller  eyes  and  higher  tins.  Eels  art*  among  the  most  voratuous  of  fishes.  "On  their  hunting  extuir- 
sions  they  overturn  alike  huge  an<l  small  stones,  lieneath  whit.'h  they  find  siK*cies  of  shritu])  and  crawfish^ 
ol  which  they  are  excessively  fond.  Their  noses  are  poktxl  into  every  imaginable  hole  in  their  search 
for  food,  to  the  terror  of  inimmerable  small  fishes." 

11.  Angidlla  chrysypa  Kafinestjue.     "'AwjuiUn'' ;  Omunon  Eii. 

(I'LATKl.) 

Head  3.2  in  trunk;  depth  5.8;  eye  l.H  in  snout;  snout  5.5  in  hea<l;  interorbital  5.4. 

Body  elongate,  ctmipressed  l)ehind,  covennl  with  linear  emlKHldtnl  scales  obliquely  plact^l  in 
groui>s,  the  scales  of  whitih  are  at  right  angles  to  those  of  adjoining  grouj»s;  latenil  line  well  develoi)e<l; 
head  long,  tronic,  jKHnteti;  eye  situated  over  angle  of  mouth;  lower  jaw  projtnrting;  fine  conic  tet»th  in 
bantls  on  eatrh  jaw  ami  on  vomer;  the  gill-oi>enings  art*  vertical  slits  in  front  of  and  i>artly  l»elow  i)ectoral; 
tlorsal  insertetl  far  Ijack  <»f  ht*ad,  but  consi<lerably  in  front  of  vent;  anal  connnt*ncing  sht)rtly  l)ehind 
vent,  confluent  with  dorsal  around  the  tail,  forming  a  caudal  fin. 

Atlantic^  coa«t  of  the  UnittMl  Statt^s,  and  Mississi]>pi  Valley;  abundant  from  Maine  to  Mexico, 
ascending  all  rivers  south  of  Canada  and  east  of  the  Kocky  Mountains.  Common  in  the  West  Indite 
ami  highly  vahujd  as  a  fotnl-fish.  It  is  caught  in  considerable  numWrs  in  Porto  Kico  in  the  small 
l)amlK>o  trai)S  or  "nasas"  set  in  the  small  rivers. 

Six  exampk*s,  the  smallest 4  indues  long,  the  largt^st  over  2  feet,  from  San  Juan  market  and  liaya- 
mon  Kiver  at  Bayamon,  the  smallest  one  from  the  seti  at  Mayaguez. 

AufjuiUa  chry^tjjm  liiifinesiiuo,  Amor.  Montli.  Mhk-  mmI  Crit.  Uvv.  1817,  TJO,  Liike  <itH)rKe;  Hu«is(»n  Kivcr:  l^ke Champlain; 

Jordan  &  Kvonuuiin,  1.  c,  'Mh,  1S»m>.  , 

.l;i[/f/i(/a  b/r^/ifirri  Iiiifine.s<]iie,  Aincr.  Month.  Maf;.  an<l  Crit.  Kev.  1817,  I'JO.  I>on^  Islaiul. 
AmjuillaUUivnuda  Kaihivsqiw,  Amor.  Month.  Mag.  «n<l  Crll.  Kov.  1817,  115.  Ohio  Kivor. 
AiujuUUi  aicrrima  Ilntiiiowjuo,  loh.  Ohioiisis,  78, 18*J0,  Toinu>»ioo  aiul  C'umborlaml  rivo!>>. 
AinjuiUa  xnnlhomdfn*  Ilatiiios(iiio.  loh.  OhioiisiM.  78, 1820.  Ohio  Kivor. 
AiujnUkkluim  KtiliiioM^iuo.  loh.  Ohionsin,  78,  18'J0.  Ohio  Rivor. 

Munrmi  ro«trata  Lt;  Siiour,  Jour,  Ac.  Nat.  .^oi.  IMiila.  1821,  81,  Cayuga  Ljiko.  Now  York. 
Muru'iM  boiUoninu*iit  Lo  Suour,  Jour.  Ao.  Nat,  S(?i.  I*hihi.  1821.81,  Iit».stou. 
Mtini'na  HtriH-ntimi  Ix*  Suour,  .lour.  Ao.  Nat.  8<'i.  IMiila.  1^21,  82,  No\v|K»rt,  K.  I. 
Muricna  inacrtMrphala  Lo  Suour,  Jour.  Ao.  Nat.  Soi.  Phila.  1821,  82.  Saratoga,  N.  V. 
Munvna  argrnka  Lo  Suour,  Jour.  Ao.  Nat.  S<i.  I'hila.  1821.82,  Bo.ston  liay. 
Ainjnilla  ttnniroMris  Do  Kay,  FishoM  Now  York,  'MO,  18^12,  Now  York. 
AnyiiiUa  lutva'orkannmi*  Kaup,  A|hm1os.  48,  fijf.  :W,  IKV),  Now  Orloauh,  La. 
AmjuUUi  piiHctatisi'ima  Kaup,  AikmIo.'*,  11,  18.^».  Niagara  Kivor. 
Ainjuilla  rtihann  Kaup,  .\p<Klo.s,  44,  18.'h'i,  Cuba. 
AiujuUla  wyvnUmv  Kaup,  AikkIon,  45.  Jig,  :t5,  185<>,  Nowfouudlaud. 
Anifuilla  ItMina  Kaup,  AjmhIoh,  45,  tig.  '6C>,  185(»,  Toxius. 
AnguiUa  wnlxxgheimiff  Kaup,  AjMxios,  4(1,  1856.  Waliayli  Kivor. 
An(/uiUa  tyninniim  Oiranl,  U.  S.  au<l  Mo.xioati  Bound.  Surv.,  76,  185y,  Kio  Gmndo. 
Munt-na  aniiuiUa,  r(»oy,  Fauna  ruorto-Ki(j[Uofia,  341,1881. 
Murxna  outtana,  titaUl,  1.  c,  166, 1883. 
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Family  IX.  LEPTOCEPHALID.t     The  Conger  Eels. 

Thin  fiMnily  incliuli-s  lli.wc eel." wliiih an-  walclew, ami  liuvc  tlit> liinuuc lar>!fly  trev  in frvint;  Imdy 
iiKHlf  ratfly  clim^tf.  i-ml  of  tuil  siiiTKimileil  Itya  tiii:  |>i»i|^rior  niMril  n>tiii>te  [n>ni  iiiipt- r  li|>  ami  m^r 
(nint  of  cyi',  ami  jnH-lntHl  tiiiH  v/vti  ■levfli>|>tHL  All  iIk-  fiMi-itv  an-  jJaiiily  iiilnn-il.  xrayisii  nr  <liwky 
uIkiv.-,  filvery  U-lou",  ami  the  .l.>n«l  .-.Ijti-<1  »itii  l.la.-k. 

lit-iu-raS,  siH'dn'alHMit  l"i;  ill  iikwI  wanii  iwan.  iwiiaily  al  mi-l.-rau-'lpjulii'.     Moel  nt  the  him^-ii* 
iiiiiti-t>;ii  a  iiK-tamiiqihiiHiH.  thf  yiiuii).'  iw^ingf  IihwIv  inyanizcil  ami  t niiiHpan'til ,  tiaiul-fhaiN-il,  and  with 
vfTv  fiiiall  hcail.     Tlic  IhhIv  jtmws  mimllHr  witli  im-n-aiH-<l  a|.f,  .-winif  In  <->>iii|HU-tiii^  of  Ihf  lixtnKv. 
'I.  VooiiTliir  m-Di  In  lomb.  Hunt-  ••[  ilirm  iiiiiini'-lik.-:  It|w  ililik. 
I:  lka>Hl  Hii  Inwniil  m  n  jmint  N-hind  Ijhm-  nf  [ic'lonil.  Iiiil  nean-r  |-ii-liin]  llian  vi-nl:   h«il  with  Innitupirumu 

I*.  Ihim]  iln  iH-RiiitilnK  i.vt-r  Hi.-  KlIUqwDliiK:  l"«w»  of  rnmt<>(  hrwl  villi  lum.-  nuM-lfrriMui  «vliii*;  miHilh  nilher 
onoll;  JHUK  with  baiulH  nt  nniill  iM-ih.  thi-  iiuUT  nnl  Innniiw  a  i-nllinE  v<Ut-:  Ull  Itnm  hall  In  l«'ii>ihlr<I*  <4 
tiiul  K-ngih I'liNUEam-K^M 

<iri.  Viimcrini-  lei'ih  iinlMitul.  Mimr  »f  (hpm  raiilnc-tlLi-;  maxillary  Iwih  Mwrial:  (l<iml  IvKlnnhi;  atmt-c  nail  <if  |>c<r 
(nml:  flvtt  i>r  iiKitilli  4-iU?nflitiir  TH-yiHiil  miiMli-  M  vfv:  tail  vit>'  lonif  an<1  rit-mlcr.  abotu  balf  InnAiT  Ihaii  ri*Ht 
citlnidy 


— Lfpt  KurpM/if »  fmger 
Oeuni  10.  LBPTOCBPHALQS  'Oronow)  Boopoli. 

B(i"ly  (iinmil  a»  in  Augnill'i.  ^'kiii  .h^IoK**'.  Hi-ail  <li-pn.-«!ieil  aUivi-.  anii-riorly  |i<)ii)io<l.  fjileral 
line  iiivHenl.  Moiilli  »-iiii>,  itii  ok-tl  «xtt-mliiii;  at  leai*!  In  ln-luw  mi<lilk-  nt  t-yo.  Toetii  in  outer  Hcriefl 
ill  cat-li  jaw  ttjiial  ami  duv-st-t,  foruiiiig  a  cuttiii)!  eiip-:  no  i-aniiio)';  lioiiii  of  vomi-rine  livth  wiiort. 
Tonsil'  aiitfridrly  fni-.  Vcrtivnl  liiiM  wi-il  lU-vi'lopiil,  t-onfliieiit  aniiiiiil  tail:  jm-tonil  lliii>  wt-11  ik'Vi-l- 
iipMl;  iliirnal  lie)niiiiiii);rloM<l>eliinil  ]itvtorali>,  l!ill-ii)H-niiigi<  ratlirr  laryi*.  luw,  Kyi-i'  w<-ll  ilfveliipmt; 
(■o.-'tt-rior  iiivtril  near  i-yc,  llii-  antvriiir  iit'ar  lip  of  siioiit,  willi  fliort  tulit'.  Ijiwrjaw  not  |in>jc(-liu)[. 
Skolt-loii  ilififriu);  in  iiuiiioniiu<  n¥]M.i-ti<  fnmi  that  of  AngiiHI'i.     WrteliRP  alionl  .ili  — lOH. 

Thin  gt-iiiM  y  foniKt  in  imwl  wanii  m-ac,  aixl  iimlainf  tin-  well-knou-n  aiul  wldt-ly  ilii^rihiitnl  i-onger 
«rl  anil  tlini'or  (nur  clom-ly  ivlatcil  ppwic.  Tiic  furik-i^  gcinrir  iiaiiu-  iw.il  lor  iiieinli<.T><of  tlieiiruup 
i:<  Ij-jiliK-iiAiiluii.  liafe<l  iiii  a  I'liriiuui,  elongate,  trant<pan>nt,  banil-iike  cn-atun-,  willi  iniiiiitc  iitiul  ami 
very  fiiiall  month,  fonml  in  tin- wiitem  of  Kuniix-.ainl  kiu-KH  aii  I^pliiOjihal'u  nuirriivl.  Thix  liai<  lierli 
»>iowii  hy  (all,  (a'liitlii-r,  ami  Faiviolii  lo  lie  llu-  y<iuii|[  ami  larval  fi>nn  of  lAfit'iyiJiiihi*  •tiugfr.  A 
iiiiin)N-r  of  till- ^neiu  aiiil  Hjieciw  of  the  I'UpiMJHtil  taniily  ■•[  I^iivfJinliila-  tiavv  Uvn  ileiic-rilml.  but 
tiiepe  if  no  iloiilit  that  all  of  tlieiii  are  lan'jt,  rkiiue  of  eeb',  a»  flw^r,  iimgrruiiirirua.  fijAuiuniii,  and 
Xilhu^omn,  otluTX  of  Iivt'iiumlyloii:'  tl:^li(i>,  ai>  Albula,  FAo}>*.  AlfjunriihiilH*,  !<iiiHia*,  vU:  (ik*  Ufintlier, 
('3t..viii,  KUt.l  It  iHlliought  hy  I>r.  Uuntlier  that  the  T>-iitooe]ihali<l  fomii<are|in>l«i1tly  "individuals 
amifleil  in  the  developnH'iit  at  a  verj'  early  period  of  tlu-ir  life,  yet  «intinuing  to  Bn)w  to  a  ivrtaiii 
nxe,  without<i.irrei>)iondii)gilevelopineiil  of  their  internal  or^anH.and  iieriidiiiii;  without  having  at t:ii mil 
the  i-hanu-U>n<  of  the  perfect  aninial."  The  n-ct-nt  oljM-n-atiom*  of  Dr.  Uilliert  on  the  lar\'ie  of  AIMir, 
Kluiiii,»ad1hHyrr,  however,  w>eiii  to  {Hiinl  to  the  i-oni'luiiion  that  llieve  ruriiiu?  fonimare  iitiriiiHl  young, 
and  that  the  iiiilividiuili<  grow  smaller  in  iii/e  fur  a  time  with  inereai«d  age,  owing  ti>  the  incnsifing 
niin|iactnew  of  tiie  tii«uei<. 

a.   Donal  beglaningnHrlroppuiillellpiif  perlnral;  hradabuutl.81n  trunk riHtger.  12 

ao.  ItonalflnlMflnDiiisaboTe  middle  nl  pri-uml:  headiOwull.elii  Inink emuliUmbatat 
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12.  Ijeptocephalus  congrer  (Linnaeus).     Conger  Eel;  Congrio. 

Dorsal  l)eginninj?  oppos^ite  or  jiist  Ixjhind  tip  of  jxH^toral;  eye  1.5  in  snout,  5  to  6  in  head;  snout 
3.25  to  4.25  in  head;  gape  extending  nearly  or  quite  to  posterior  margin  of  eye;  hea<I  1.8  to  1.8B  in 
trunk;  tail  longer  than  rest  of  Ixnly;  i)eetoral  3.5  in  heail;  uj)t)er  lip  full,  with  conspicuous  pori's. 

Ashy-gray  or  blackish;  vertical  tins  with  black  margin;  body  sometimes  (var.  m^er)  entirely  black. 

Atlantic  Ocean,  generally  common  on  Ixjth  coasts,  from  Cape  Cod  to  Brazil;  also  on  cu^asts  of  Asia 

and  AfricA;  almost  cosmopolitan,  but  not  found  in  the  eastern  Pacific.     It  reaclu»s  a  length  of  8  feet, 

and  is  an  important  food-fish,  especially  in  Euroj^e.     RecH)rded  by  Dr.  Stahl;  not  obtained  by  us  in 

Porto  Rico. 

(a)  Larval  Forms. 

Ijtptocephaius  morritm.  Gmelin.  SyHl.  Nat.,  1150,  1788,  Holyhctt<l,  England. 
OphidiumptUueidHm  Couch,  Lond.  Mug.  Nat.  HLst.,  V,  imi,  313,  742.  England. 
Ijqptocephalus ijrdcilU  fyU^rer,  Mem.  Anier.  A<"ad..  II,  524,  18:J9.  Ma.ssac*hui«ett><. 
LepU)cephalu8  «puUaiminii,  candidiMimus,  eto.,  of  European  writere. 

ib)  Adult  Formk. 

Murama  supremo  margine  pinnse  dorsalU  nigro  Arte<li,  Synon.,  40,  2,  1738,  Mediterranean. 

Murseiia  conger  Linna'un.  Sy.st.  Nat.,  X,  245,  1758,  Mediterranean  Sea;  ba.sed  on  Artedi. 

Murxna  nigra  Risso,  Ich.  Nice,  9:j,  1810  (black  variety),  Nice. 

Angnilla  occaniea  Mit<]iill.  Jour.  Ac.  Nat.  Sci.  Phila.  1818,  407.  off  New  York. 

Omger  r/^nis  Rim),  Eur.  M<^r.,  HI,  301,1826.  Nice. 

Oonger  vulgaris  Cuvier,  Regne  Animal,  e<l.  II,  vol.  2,  350,  1829,  France;  Giinther,  Cat.,  VIII.  ."iS,  1870. 

Conger  rubeacenf  Ranzani,  Do  Novin  Spec.  l*ist\  Diss.  Prima.  19,  pi.  V,  fig.  5, 1838,  Mwiiterranean. 

Ophi/tnmaf)f}tu8a  Swainaon,  Fish.,  Rep.,  and  .\mph.,  IT,  395,  1839,  Sicily. 

Conger  orbignyanuH  Valencienne.",  D'Orbigny.  Voy.  Am.  M^^rid.,  PoiKs.,  pi.  12,  2,  1839.  South  Amerlcti. 

Omger  eaculentuH  Poey,  Memorias,  II,  3-ir.,  18f»0,  Culm;  Stahl,  I.e.,  80,  1883  (mi.sprinttHi  "Conge-s"). 

LeptocephaluM cfinger,  .Ionian  A  Evermann.  I.e..  351,  1896. 

Family  X.  MUR^NESOCID.E. 

Scaleless  anguilloi<l  eels,  with  po.sterior  nostril  not  labial,  tongue  largely  adnato,  jaws  not  excess- 
ively elongate,  end  of  tail  surrounded  by  caudal  lin,  and  j)ectoral  fins  well  develojHHl.  None  of  these 
characters  api)ears  to  have  in  itself  irreat  nnportance,  but,  according  to  Dr.  (iill,  in  the  genus  Munr- 
7WS0X,  the  only  genus  in  which  the  osteology  is  well  known,  the  characters  are  such  as  fully  to  justify 
familv  distinction. 

ft 

Dr.  Gill  gives  the  following  diagnosis  of  the  Munvnesocldiv:  ''Enchelycephalous  Apodals  with 
the  tongue  not  free,  the  ])ranchi<3st€^l  membrane  connecting  the  opi)osite  sides  ])elow,  the  ej)ij>haryn- 
geals  re<Uiceil  to  one  pair,  and  the  hypopharyngeals  linguiform  an<l  encroaching  on  the  fourth 
branchial  arch.'*  To  this  should  bi'at^lded:  Gill-oiHjuings  rather  wide;  i)ectoral  fins  well  develoj)e<i; 
jaws  of  mo<lerat^»  length;  vomer  well  amuHl. 

Whether  all  these  characters  are  found  in  the  other  geneni  commonly  associate<l  with  the  Afurn^- 
vesoj-  is  not  yet  known.  The  family,  as  underst^)oil  by  us,  w»ems  divisible  into  two  well-marked 
groups,  which  are,  perhaps,  as  distinct  from  eax*h  other  wa  from  the  Echelidr  or  the  Congridie.  The 
81)ecies  of  this  family  an'  not  very  numerous,  and  a  large  proportion  are  American.  In  general 
appearance  and  habits  they  approach  the  congers.  All  are  plainly  colored,  and  some  descend  to 
rather  deep  water.     One  genus  represente<l  in  Porto  Rico. 

MUR£NS80CINJi: 

a.  Donsal  and  anal  fins  well  developed  thnnighout.  the  dorsal  beginning  nearly  above  gill-0|K»ning;  snout  nuKlerately 

produced:  vomerine  teeth  very  strong. 

b.  Teeth  in  jawR  in  several  series:  gill-openings  wide MrRiENSsox.ll 

bb.  Teeth  in  jaws  biserial,  small;  vomer  with  a  series  of  long,  pointed  canines;  tail  about  lour  times  as  long  as  rest  of 

body;  gill-openings  narrow IIoflunnis 

Stilbiscinjc: 

aa.  Dorsal  and  anal  fins  very  low  anteriorly,  developed!  chiefly  on  the  tail. 

c.  Tall  about  as  long  as  rest  of  body;  teeth  modemte;  dor«al  beginning  before  the  vent.    Body  moderately  elongate, 

diameter  more  than  one-thirtieth  the  length;  dorsal  beginning  just  before  vent Neoconukr 

cc.  Tail  short,  little  more  than  half  as  long  as  rest  of  body;  teeth  all  uuiserial,  une<}ual,  some  of  them  eanine-like; 
IxxJy  very  slender,  whip-shaped. 

(/.  Dorsal  fin  beginning  not  far  behind  pectoral Lkptotonoer 

dd.  Dorsal  fin  beginning  Ijehind  the  vent Stilbihcits 

ddd.  Dorsal  fin  beginning  close  behind  the  nape Gori>iichtht8 


i 
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Oeniu  11.  KUBJEHESOX  MeClellmnd. 

Bo<iy  robupt.  Dorsal  and  anal  fins  well  developed,  dorsal  beginning  nearly  above  gill-opening. 
Mouth  large,  teeth  in  jaws  in  several  series,  those  of  one  series  enlarge<l  an<l  depressed,  forming  long 
i-anines  in  front;  vomer  with  several  long  series  of  teeth,  the  middle  one  of  strong  canines. 

This  genus  c^intains  numerous  species,  large,  conger-like  eels  some  of  which  are  found  in  all  warm 
seas.  They  are  remarkable  for  the  strong  armature  of  the  vomer.  One  species  known  from  Porto 
Ric<^. 

13.  Mureenesox  savaxma  (CuWer). 

Meilian  series  of  teeth  on  vomer  <listinctly  tricuspidate  in  the  young,  l)ecoming  entire  with  age, 
with  nearly  even  surface;  jKH'torals  as  long  as  maxillary,  2.66  in  hea<l;  eye  2  in  snout,  which  is  4.5  in 
head;  dorsal  inserted  over  gill-opening. 

Brown  above,  silvery  lielow;  dorsal  an«l  anal  e<lge<l  with  black. 

Cuba  to  Rio  Janeiro,  not  common:  (xn^asional  in  the  Mediterranean  Sea.  Not  obtained  bv  us  in 
Porto  Rico,  Imt  includetl  on  authoritv  of  Poev. 

Murstna  Miranim  Cuvier.  Regno  .\niinal.  ed.  *2.  vol.  2.  350. 1829.  Martinique. 

Cnmjfr  hnwHini*i*  Ranzani.  Nov.  Si>o<'.  Pisr.  Diss.  Prima,  IV.  17.  pi.  l.'t.  fig.  1,  !«:».  Brazil. 

nnnjru*  eitn-hUmt  Kic>hanL««m,  Voy.  Ercbiu^and  Tom»r.  Ill,  IHH.  no  l«)cality  given. 

Ct/uoiMnitini*/rntJt  Cosrta.  Fauna  NajKjli.  Pes**.,  pi.  2S,  IsVl.  Naples, 

Ontfft  r  limbatuit  CHutlen&n.  .\nini.  Am.  Su«1.  KJ,  pi.  4;i.  tig.  :i.  ISW,  Rio  Janein). 

MuranunfU  mfauua.  Poey.  Fauna  I*nert4»-Ri«|uefia.  'Ml,  iwl;  Siahl.  1.  <•..  U'4i.  ISKi:  Jonlan  Si  Kvermann.  1.  c.  atiO.  1896. 

Family  XI.     MORIXGIID^.     The  Whip  Eels. 

Excessively  elongate  eels,  with  the  alxlominal  caxnty  forming  two-thirds  of  the  length  (the  anus 
opening  alK)Ut  the  conuiiencement  i>f  the  la-^t  thinl)  an<l  the  heart  far  liehind  gills.  lUxly  .sK-aleh'ss; 
cylindrical,  with  the  tnmk  nuich  longer  than  the  tail;  jKH'torals  none  <>r  small;  vertical  lins  but  little 
develope<l,  liniite<l  t«)  the  tail;  jiosterior  n<istril  in  fr«>nt  of  small  eye:  «*left  <>f  mouth  narnjw;  teeth 
uniserial;  gill-oj)ening  rather  narrow,  inferior. 

Oeniu  IS.  APHTHAUaCHTHTS  Kanp. 

Characters  f>f  the  genus  included  alx)ve. 

14.  AphthalmichthyB  caribbeus  Gill  &  Smith. 

Brwly  exceedingly  long  an<i  slender,  the  trunk  of  uniform  depth  thnnighout  and  not  compressed, 
post-anal  iiart  of  Ixxly  slightly  compresse<l.  Hea<l  U»ng,  not  c<mspicuously  wider  than  Ixxly,  its  length 
contaiuiHl  V.i  times  in  total  length  of  fish,  nearly  9  times  in  distance  between  snout  and  vent,  and  4 
times  in  tail.  Anterior  ntistrils  large  and  tubular,  at  end  of  .^nout:  posterior  nostrils  large,  immediately 
in  frtmt  of  eye.  lA»ngth  «>f  snout  cme-seventh  that  of  lu^ad.  (iajje  e<|ual  to  depth  of  Ixnly,  al>out  one- 
fourth  length  of  head  extending  ctmsiderably  beyond  eye.  Lower  jaw  projeiHing.  Teeth  rather  large, 
canine,  retrorse.  uniserial,  a  single  row  of  small  teeth  <m  vomer.  Eye  very  small  and  nidimentary. 
little  larger  than  the  (xisterior  nostril,  and  iHjntained  over  20  times  in  length  of  head  and  .*{  times  in 
snout.  Intemrbital  narrow,  about  half  length  of  snout.  Depth  of  b<Miy  containc!^!  54  times  in  t4ital 
length,  4.2  times  in  head.  AlMiut  the  length  of  the  heail  behind  vent,  a  narrow,  shallow  groove  exten<ls 
Ixickwanl  on  l>oth  the  dorsal  and  ventral  surfaces;  in  this  groove  the  dorsal  and  anal  fins  exist  as  low 
ri«lgt*s,  and  are  entirely  undevelope<l  until  about  length  of  head  from  end  of  bo<ly;  they  then  lnHNmie 
less  than  half  a  millimeter  in  height  and  are  ctmfluent  around  the  blunt  tail.  The  pectoral  is  a  mere 
nidiment  lying  on  the  upper  p<«terior  etlge  of  the  gill-slit  and  is  less  than  half  the  length  of  the  latter. 
The  branchial  openings  are  nearly  vertical  slits,  about  twice  length  of  eye,  and  se|)arate<l  fn>m  eaich 
other  by  a  space  eijual  to  1.5  times  their  length.  The  ventral  opening  is  situated  a  little  more  than 
two-thinls  the  di.^tance  from  snout  to  end  of  tail.     A  series  of  large  cin*ular  pores  ah>ng  lateral  lin<'. 

O^lor  in  life,  a  unifonn  grayish-olive,  without  markings.  The  ty]>e,  270  mm.  long,  (*olltM*ti.nl 
among  coral  {roriUui)  at  Sau  Geronimo,  Porto  Kico,  by  Mr.  Geoiige  M.  Gray. 
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The  following  table  ^Wet*  the  measurements: 


MeaAurementi). 


Length 

Length  of  head 

Length  of  head  and  trunk  . . . 
Ijcngth  of  T)Oflt-vontnil  n^gi«>n 

Depth  at  gill-slit 

Depth  at  vent 

Depth  at  dorsal  origin 

Length  of  gape 


Milli- 
meters. 


MeasurementH. 


270 
•21 

IHT. 

Hr> 

4..') 

5 

ft 


Length  of  snout 

Interorbital 

Dorstil  gnx>ve  iK'hind  vent 
Anal  gr(M>ve  behind  vent. 


Dorsal  fin  apiM'ars  a)M)ve  Hurfaro,  in 
fn>nt  of  ena  of  tail 

Anal  fin  apitears  above  surfaee,  in 
front  of  end  of  tail  a)>out 


Milli- 
ineten*. 


2.  ft 
21 
21 


21 
10 


ApfUh(Umicthpit  cdribbfun  fJill  A  Smith,  Science,  n.  s.,  vol.  XI,  Nos.  2W,  97.i,  June  22,  19U0,  Snn  (leroniiuo,  Torto  Rico. 

Family  XII.  MYRID^C     The  Worm  Eels. 

End  of  tail.  8iirroim<le(l  by  the  confluent  vertical  tins;  ix>Ht<;rior  nostril  in,  or  very  near,  upper 
lip,  the  tongue  more  or  lesH  fnlly  annate  to  the  fl<H)r  of  the  mouth.  The  Hi>eciefl  are  usually  of  small 
size  ami  j>lain  colors,  more  or  less  worm-like  in  form,  and  inhabit  sandy  crmxts  in  tropical  seas.  The 
gtmera  have  but  few  spt^'ii^s  each.  They  are  intermeiliate  in  i*hanu*ter  l>etween  the  Ophirhthyidiv  and 
the  Mur:nwiH)ci<I:v.  The  osteoloj^y  has  not  l)een  can»fully  studieti,  but  they  will  i>n>l)ably  K»  found  to 
Ik*  most  nearly  relat^nl  to  the  latter  family,  if  indi»e«l  the  two  should  not  ]h\  as  in  Blet»ker*s  arrangianent, 
reunittMl  with  the  TA'ptocejphalidif. 

a.  JkKly    elongate,  .subterete;  pe<*toml  preK'nt,  wmielimc?^  minute;  ant^'rior  nostril  tubular;   dttrsal   lin  lN>ginning 

iHihind  liead;  teeth  small. 

b.  Dorsal  fin  iK'ginning  behind  vent:  no  teeth  on  vomer;  teeth  ni(w*tly  uniserial;  Nxly  .slen«U'r,  terete Ahua. 

Wi.  Dorsal  fin  lM>ginning  iK'forc  vent;  vomer  with  te«'th. 

c.  I)orsal  bi'ginning  at  a  fMiint  atnuit  midway  bt'tween  gill-opening  ami  vent;  [>eot*>ral  very  small:  t<H'th  suliequal; 

b<Mly  slender,  terete;  tail  much  longer  than  rest  of  lM>«iy Mvropiiis 

mi.  liody  short,  mu<'h  compre-ssiHi;   jK'ctoral  almost  Invisibl*';  mouth  narrow;  snout  t>btUM'.  ilejircssinl;  vertical  fins 
well  develojH'd, dorsal  lM>ginning  In'hind  gill-<»iK'ning Chilorhinch.  13 

Oenns  13.  CHILORHIinJS  Ltktken. 

Body  short,  much  <•< nu presses  1,  esjuH'ially  jHjsteriorly;  mouth  narrow,  lower  jaw  slightly  the 
shorter;  snout  dei)rt»ss4Kl,  obtuse,  tw(»  rows  of  short  conic  or  incisor-like  teeth  on  ea**h  )>alatine  and  a 
group  of  similar  teeth  on  na.'^vls,  bacrk  of  which  is  a  large  tooth  on  anterior  end  of  vomer;  tt»eth  on 
lower  jaw  triserial;  }iectoral  tin  very  minute;  vertii'al  tins  well  develo|K»d,  dorsal  commencing  l>ehind 
gill-oiK'ning.     One  sjK»cies  known. 

16.  Cliilorhinus  suensonii  lAitken.      Wfn-m  FaL 

Head  5;  depth  14.4;  eye  S;  snout  (>..'{;  interorbital  5. H;  <'left  of  mouth  I^.fi  in  head;  head  and  trunk 
a  little  le^  than  half  total  length;  dorsal  lin  iK'ginning  a  short  distance  liack  of  gill-o]H.Miing,  slightly 
nearer  vent  than  tip  of  snout. 

Ikxly  elongate,  tnmk  slightly  comprt»s8C<l  anteriorly,  much  so  posteriorly;  hea<l  large,  deeper  and 
wider  than  Innly,  its  wi<lth  sinnewhat  greater  than  its  depth,  its  upi)er  surface  convex;  snout  slightly 
tapering,  rather  bn)a<lly  tnincate;  eye  chiefly  lat^'ral,  i>o8terior  ])order  just  al)ove  the  angle  <»f  mouth; 
cleft  of  mouth  horizontal,  lower  jaw  incluiled,  lijw  fleshy,  upj)er  slightly  overhanging  the  clostnl  mouth, 
\\»  outline  somewhat  irregular;  a  double  sc»ries  of  short  canine-like  tei*th  on  each  ]>alatine,  similar  teeth 
on  nasals,  l)ehind  which  is  a  large  tooth  on  vomer;  tt»eth  on  lower  jaw  trist»rial;  tuiterior  nostril  in  a 
short  tul)e  well  fon^-anl  at  e<lge  of  lip,  <lirecttMl  downwanl;  jHjsterior  nostril  without  tulx»,  o]H^ning  in 
lower  i>art  of  uj>i>er  lip  just  in  front  of  eye,  scarcely  visible  when  mouth  is  chisetl;  skin  not  flrndy 
attached  to  IkkIv,  more  or  less  movable,  esi)ecially  full  and  1(.h)sc»  about  hea«l,  when*  it  is  gathered  into 
longitudinal  folds;  dorsal  and  anal  rt»gular  in  outline,  somewhat  lower  near  their  confluence;  anal  very 
slightly  lower  than  dorsal,  each  with  numerous  rays;  lateral  line  i)rt»sent,  l)eing  a  stniight  shallow 
gnx)vt;  ninning  nearer  dorsal  outline  anteriorly,  containing  a  s<»ries  of  muciferous  iH>res. 

Color  in  spirits:  Nearly  everywhere  uniform  dark-brown;  l)elly  an<l  ventral  surface  of  hea<l  white. 

Twenty-seven  individuals,  from  1.5  to  4.4  inches  in  length,  wenM'olle<'te<l  at  Mayaguez,  PoiuH*, 
Arroyo,  Hucares,  ami  BfKjueron.     Hitherto  known  only  fn>m  St.  Croix,  T>anish  Wi»st  Indies. 

UiUorhinu$ suenaonii  LUtkcn,  Vid.  Med.  Naturg.  F(»ren.  Kjolien..  1,  1851,  St.  (-niix;  Jordan  «&  Evennann,  1.  e.  3?2, 1896. 
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Family  XIII.  0PHICHTHYID.4-.     The  Snake  Eds. 

This  family  inoliulesi  thoee  enchelycephaloiis  eels  which  are  scaleless  and  have  the  end  of  the  tail 
projtH'tin^  lu'vond  dorsal  and  anal  fins,  and  witiiout  nulinient  of  a  caudal  fin.  Anterior  nostrils  placc<l 
in  upi^er  lip,  o|>enin^  downwanl;  giU-oj^enings  not  t^»nfluent;  tongue  more  or  less  fully  adnate  to  Hoor 
of  month.  Sjiecies  usually  nuHlerate  or  small  in  size,  very  abumlant  in  tropit-al  st«s,  especially  about 
coral  reefs.     The  eggs  are  numennu»,  «»f  mo<lerate  size,  similar  to  those  of  onlinar>*  fishes. 

Of  12  genera  of  this  family  ocrurring  in  America  only  4  are  known  to  have  spec:ie«  in  Porto  Rico. 

a.  }Un\\  with(»tit  traeett  of  fiiis  anywhere;  teeth  all  small,  eonieal;  giIl-opi>ning}i  near  together,  rablnferkM^.  anterior 
ii««itril  iiibular;  tongue  K-arocly  fnt'  in  fnmt;  mouth  nnall. 

h.  Gill-9lits  Inferior.  (Hmverging  forward Sphagkbranchcs,  14 

Wi.  <.iill!tlitK  Mnall.  lateral,  i>lace<l  vertioally Vkrma 

an.  Bftdy  with  <Ii«tinct  finit.  at  lea^t  on  back. 
c.  Anal  tin  wholly  wanting:  no  {KH'toral  Hn;  dorsal  fin  high,l»eginningon  head;  gill-opening^faihinferior.eonverging; 

anterior  nortrili*  tubular;  tongue  slender,  somewhat  free  in  fn»nt LETHARCUrs 

re.  Anal  tin  well  develope*!;  anterior  n«istril  usually  In  a  short  tul>e  ni^r  tip  o(  ^nout. 
il.  Teeth  blunt,  mostly  granular  or  molar;  vomer  with  tei*th;  jHM-toral  fin«i  present,  nnall. 

r.  iMrsal  rather  high,  beginning  on  head,  before  gill-opH-ning Mtrichtuys,  15 

ff.  I><»rHal  fin  l>eginiiiug  behind  gill -opening,  fin  usually  low Pik)ODonophI9 

dtl.  Teeth  all  pointed,  none  of  them  molar;  v»»mer  with  tivth. 
/.  Dorsiil  tin  )»eginning  U.*fi»re  iia|>e.  on  anterior  {lart  of  head;  ptvtoral  fin  small  or  wanting. 

ff.  IVTloral  fins  wholly  wanting:  lunly  eompres^ed.  dornal  fin  high Cali.echelys 

fftf.  I'eetoral  fins  small,  but  present:  Uwiy  elongate,  subterete.  d<^>rsal  fin  moderate BaK'anichthys 

Xf-  I>orsal  fin  )M.>ginning  more  or  U'sj*  K-hind  gill-«»pening. 

A.  Tei'th  .MilNHiual,  with  no  vhiugate  rnnineson  jaws  t>r  vomer Ophichthitb.  16 

hh.  Teeth  um^iual.  some  of  them  long  canines,  either  on  vomer  or  on  sides  of  one  or  both  jaws;  mouth  largi\  snout 
short,  and  eye*  more  or  le^  superior Myctbiopuib 

Oenni  14.  SPHAOEBRAHCHUS  Bloeh. 

This  genus  contains  several  little-known  spet-ics  of  small  eels  remarkable  f«>r  showing  no  trace  of 
fins  in  the  a<lult  stage.  The  snout  projivts  lieyond  the  small  mouth,  giving  a  shark-like  profile,  and 
the  small  teeth  are  m«*stly  imist*rial.  (_i ill-slit.**  inferior  and  converging.  The  n&nw  Sphn^hranchtis 
was  l)ase<l  on  a  sjiecies  which  evidently  l>elongs  to  the  genus.  It  lias,  therefore,  clear  priority  over 
Ichthfffipiu*  and  Afjtrrichihtjf, 

This  genus  is  the  most  simple  in  structure  among  the  genera  of  Ophichthyid^rf  as  Ophichlhwt  \a 
proliably  the  nn>*t  sj)ecialize«l.  Ita  loss  of  fins  is  tloubtless  due  to  degeneration,  but  it  seems  nearer 
the  i>rimitive  tyjK*  than  /?r»i<7«»/*>//i*/;>/ox  or  Ophichthu*.    Only  one  spei*ies  obtaineii  in  Porto  Rico. 

a.  Head  6  times  in  trunk anffu^formiM 

aa.  Head  little  mi>re  than  4  times  in  tnink. 

h.  Color  brr»wn.  hea4l  motthnl neiachfrpn 

W>.  iVilor  greenish,  without  mottlings ophivwvf,  16 

16.  Spha^branchus  ophioneus  Evermann  c^  Marsh,  new  s]KH*ies. 

Heail  4.5  in  distance  from  tip  of  snout  t4)  vent,  12.5  in  total  length;  depth  of  trunk  48  times  in 
total  length,  depth  of  head  M  times;  distamv  from  tip  of  snout  to  vent  2.8  in  total  length;  snout  6  in 
head,  mandible  2.5,  interorbital  12.7. 

B4:Hly  cylindrical,  tail  tapi^ring:  longest  diameter  of  hea<l  greater  than  that  of  body;  heail  forward 
i»f  occipital  region  long,  slender,  i-onic,  ami  sharply  |>i»inti'4l;  eye  miimte;  mouth  inferior,  the  ])ointed 
snout  far  overhanging,  tip  of  lower  jaw  considerably  in  front  of  eye;  tivth  nuniennis,  <linM:tetl  liack- 
wanl,  (N»nic,  sliar{),  depressible,  uniserial  in  ea^^h  jaw  and  on  vomer;  roof  of  mouth  not  entirely  covereil 
by  lower  jaw,  ex|Kising  a  triangidar  s|iace  in  front  of  its  tip,  a  single  t4ioth  exiMK^eil  in  front  on  metlian 
line  when  the  mouth  is  cl<»s<*<l;  in  the  presi^ncil  sjx'cimen  the  tooth  next  liehind  on  each  side  is  alev) 
ex|>ose<l,  prolttbly  «lue  to  the  t'ontraction  of  the  fl(»shy  tip  oi  lower  jaw;  a  few  flcs^hy  })apilbe  at  itlge  of 
upiK»r  lip  on  each  side  op|Misite  tij)  of  lower  jaw;  mistrils  not  tubular,  the  anteri(»r  on  ventral  siile  of 
fleshy  tip  of  snout,  the  entrantT*  guanlcil  by  a  pair  of  fleshy  ])apill:e;  the  jxisterior  in  upi»er  lip  just 
behiml  tip  of  lower  jaw  which  covers  nostril  when  mouth  is  <*Kjst'<l;  a  n>w  of  nmciferoiLs  |x»res  on  ea<-h 
rannis  of  mandible;  H-atten^l  i)on»s  alM»ut  snout,  liehind  eyes  and  along  upi>er  lip,  and  a  tninsversen»w 
across  head  at  oc<*iput;  lateral  line  di.stinct,oimplete,  and  <N^ntinuous,  ccmimencing  on  .«ideof  head  and 
extending  to  tip  of  tail,  comdstiug  of  a  slight  elex-ation  of  the  integument,  the  jyoma  arranged  at  regular 
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iiiUTvals  along  its  lower  CKlgc;  gill-slit.s  5.4  in  liea<l,  entirely  inferior,  converging  anteriorly  where  they 
r.re  very  narrowly  w^jmrated;  nkin  over  branchial  i'hanilK»rH  with  longitudinal  jjlit^tionH. 

Color  in  spirits:  Everywhere  pale-gret»n,  without  evident  niarkingn;  tract»8  of  a  faint  yellowiHh 
area  on  side  of  hea<l,  in  front  of  oceijuit,  and  on  snout;  tip  of  nnout  a  little  darker. 

One  Hi>ecinien,  the  tyiH?  (No.  4952()  U.S.N.M.)  11.25  inehes  long,  drtnlged  in  4  fathoms  at  Fi«h 
Hawk  Station  (JOtV),  off  Mayaguez,  Porto  Rit^o,  January  20. 


I  J.'    ■■"•■'.■  .lg.'.:"'!..glWH*".?l.'-'-'J.'.'.-^".^'^*^*^-.'KyJ 


.*^^L,i         '"■..■'ii|«|n 


^    ■    -  ■  ^  —  --^..^■%-.  ,■    „^ 


■*-iMitfiVi-i<iiil'i 


Fkj.  7. — Spharjfltrauehiis  tiphionciis. 

0«iiai  15.  MTRICHTHT8  Oirard. 

Teeth  mostly  blunt  and  molar;  jHH'toral  fuiM  small;  dorsid  l)eginning  on  head  In'fore  gill-opening; 
(>therwist>  essentially  as  in  f^phirhthun.  (/4>lorati<>n  variegat^Ml.  SjK*cies  numerous,  fouinl  in  most  trop- 
i<ral  was.     Only  one  <>f  the  three  American  sjHH^ies  known  from  Porto  Uico. 

a.  Spots  oil  Ijody  large,  blark,  uuiHt  of  thorn  with  a  distiiK't  \mU'  fcnter,  the  vroiiiui-eoh»r  i»ah'r ttcuUitu*,  17 

(HI.  .**|»ots  oil  iKxly  hifxe,  round,  nearly  whitish  in  color,  tlie  Kn»ninl-eolor  dark ncumiHotu* 


17.  Myrichtliys  oculatus  (Kaup). 

Hea<l  4.2  in  tnink  (tip  of  snout  to  vent);  eye  2.5  in  snout;  inten>rbital  «»  in  heail,  shghtly  shorter 
than  snout;  cleft  of  mouth  S.25  in  hetul. 

Bo<ly  scah^less,  very  slender,  tail  tajH'ring  to  a  jK)int,  without  cau<lal  tin;  dorsjd  and  anal  tins  not 
continuous  around  it;  dorsal  low,  commencing  on  head  far  in  advance  nf  gill-ojK»ning,  extendingahnost 
to  tip  of  tail;  anal  similar,  shorter  and  lower;  jK'ctoral  reduced  to  a  thin,  narrow,  mend>rana<iMms  tlap 
iiinnediatf  ly  behind  gill-oi)ening;  anterior  profile  of  hea«l  straight,  making  an  angle  of  45°  with  the 
horizontal  mouth;  eye  very  small;  nostril  tubidar,  on  si<le  of  tip  of  snout;  lower  jaw  considerably 
the  shorter,  up|)er  overhanging,  exposing  some  of  the  t<»eth,  which  are  all  small,  molar,  and  s<*arcely 
elevated. 

Color  in  spirits:  Body  grayish,  trunk  paler  Ih'Iow;  side  with  two  rows  of  alx>ut  ',in  large  roundish 
black  si)ots  not  sharply  circimiscrilK'd,  the  center  of  each  with  a  small  jwile  sjMjt,  uj)|H»r  row  clost*  to 
dorsal  fin,  other  i*ow  just  Ih'Iow,  the  siK)ts  al)ove  alternating  with  those  Inflow;  a  large  dark  s|Kit  on 
the  head  in  front  of  the  dorsal;  lower  jaw  and  snout  with  nunu^nnis  nnich  smaller  dark  siH)ts,  some 
of  these  with  a  pale  center;  dorsal  with  dark-brown  edge  and  many  diffusi'  bhitches  of  siune;  anal  jwile, 
unmarked. 

Tropical  Atlantic,  Culm  to  Surinam,  an<l  ('ajn*  Venle  Islands.  One  sjKHumen,  nearly  2  feet  lg,on 
^jolltH'ted  at  Hucrares,  I'ort-o  Kico. 

PiiifHMlimophi»  (h^Hlaiun  Kaup,  A|Mxles,  '2:1,  \\^ia\,  (Mira<,-ao. 
njtfii^itrns  liitiimirulnlnx  I'ocy,  UejMirtorio,  II,  'iVj,  pi.  ;i.  lig.  i.  l.s<57,  Cului. 
Ophwhthys  Intivmculiitun,  Poey,  Fauna  IMierto-Ki<inefiu.  :iir>.  1«HI. 
Mifrichihys  iH'uUUa«,  Jordan  &  Evermann.  1.  e.,  370,  iKWi. 
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0«niu  16.  0PHICHTHU8  Thnnberg  ft  Ahl. 

This  genus  contains  all  the  o|>hisur(ii<l  eels  which  have  sharp  teeth,  no  marked  canines,  well- 
tleveloiXMl  j>ectoral  fins,  ah«i  dorsal  inserted  Ix^hind  head.  The  species  are  very  numerous  in  the 
tropical  H'as,  and  many  attempt.-^  have  lxM?n  made  to  sjilit  the  group  into  smaller  genera.  Notwith- 
standing the  great  diffennices  when  extremes  are  comi)are<l,  these  small  genera  can  not  be  well 
define<l.     Only  one  of  the  ten  Amerii^n  species  is  known  fn)m  Porto  Rico. 

a,  Tet'th  of  upp<T  jaw  in  two  or  thre<»  series. 

6.  Tireth  of  lower  jaw  uniwrial.  or  lU'arly  «►;  vomerine  tet^th  in  one  series  or  sliKhtly  hiwrial  in  front. 
Cryptoptkrcs: 

c.  Coloration   uniform,  or   nearly  s/>:  teeth  of    lower  jaw  not  quite  uni.<ierial ;    tail   lialf   longer   than    refit   of 

Ixxly puntiicrpti 

(iPHirHTHi's: 

rr.  Coloration  not  uniform:  anterior  teeth  slightly  enlargiHl:  eye  rather  large,  nearly  me<lian. 

f/.  Sides  i»f  Uwiy  with  large,   round,  black  s|N>t.s:  head   with  smaller  ones;  dorsal  insertiHl  opposite  tip  of  pec- 
toral    hnrfinnnijtiit 

fill.  Sidfw  ^»f  Is^dy  with  large,  round,  wldlixh  spots;  dorsal  inserted  Ix'hind  tip  of  [n^etitral rrtropinnijf 

W».  Teeth  of  lower  jaw  in  two  to  four  series. 
MrR.K.N'opsi.s: 

r.  Vomerine  teeth  in  one  row;  anterior  teeth  of  jaws  or  vomer  sometimt>s  «'n]arge<1:  teeth  in  l>oth  jaws  hisc^rial, 
those  of  inner  series  sometimi^M  small  and  turned  inward. 

/.  Dorsal  l>eginning  an  eyo's  diameter  iK'hind  tip  (»f  iK*<"toral rjiUtifrr 

ff.  Dorsal  iK'ginning  <»ver  or  just  before  tip  of  jHH-toral ncflUUti* 

S'VTALOIMII.S: 

n.  Vomerine  teeth  biserial  throughout;  teeth  in  liolh  jaws  biserial.  sube<iual:  no  canines.    Color  plain-bmwnish. 

<j.  Eye  large,  more  than  half  length  of  snout. 

//.  Head  rather  short.  2.5  to  3  in  trunk gomttii,  18 

hh.  Head  long,  1.75  to  2.25  in  trunk;  p«-<'toral  a  litth*  longer  than  gaiK> •tmufuionilis 

yij.  Eye  small.  2.5  in  .snout;  gill-opening  narrow;  anterior  nostril  with  Umi:  tube;  fiei'toral  longer  than  gai»e...  parilh 

18.  Ophicthus  gromesii  (Castelnau).     Sfu  Serf  tent. 

H(»a<l  2.S  in  tnmk;  head  and  trunk  2  in  tail;  eye  about  equal  to  intcrorbital  space,  1.5  in  snout, 
which  is  r>  in  head;  ])ectoral  2.8  in  head;  teeth  small,  sharp  and  sulx^qual,  biserial  on  each  jaw  and 
on  vomer;  upper  jaw  the  longer;  jKjres  on  head  and  lower  jaw;  dorsal  and  anal  very  low. 

Color  in  spirits:  Everywhere  brownish  al>ove,  color  laid  on  in  a  multitude  of  ver}'  small  brown 
points  somewhat  in  rows,  on  a  yellow  ground;  ventral  surface  yellow  with  a  few  brown  iK>ints;  side 
of  head  and  lower  jaw  with  dusky  spots;  dorsal  e<ige  of  iHH^toral  with  dusky  }^)intK 

South  Can)Hna  to  Rio  Janeiro;  generally  common,  esjiei-ially  aUmt  the  Florida  Keys  and  Cul)a. 
One  example  H.5  inches  long  collecte<l  at  Mayaguez. 

OithiJturux  iHtmcifii  Castelnau,  Anim.  Amer.  Sud, 84,  pi.  44,  llg. 2, 1855.  Rio  Janeiro. 
f>phi}t\iruit  chnjMipA  Poey.  Memoria.««,  11,321, 1867,  Havana. 
Oj-ytUndirhthyit  hrnrhi/tmiii  TiK-y.  Synopsis,  426,  I8ti8,  Havana. 
Oxt/(loittirIUhifit  mnrrunut  Poey,  .\nal.  Soc.  Hist.  Nat.  Esp.,  1>W0,  254,  Havana. 
(>phH'thu*  ytniutii,  Jordan  ic  Evermann,  l.c.,384. 189t». 

Family  XIV.  MUR.-ENID^.     The  Morays. 

The  Mnrsenitlse  represent  the  most  degenerate  type  of  eels  so  far  as  the  skeleton  is  conceme^l,  and 
are  doubtless  the  farthest  remove<l  from  the  more  typical  fishes  from  which  the  eels  have  descended. 
The  i^ssential  characters  of  the  family  are  thus  statetl  by  Dr.  <rill:  ''Cohx-ephalous  ai)o<lals  with  conic 
head,  fully  developed  operi'ular  apparatus,  long  and  wide  ethmoid,  posterior  maxillines,  jtauciserial 
teeth,  roundish,  lateral  branchial  ai>ertures,  diversiform  vertical  fins,  i>ectoral  fins  (typically)  sup- 
pn^sse<l,  scaleless  skin,  restricte<l  interbrant'hial  slits,  an<l  ver>'  imperfect  branchial  skeleton,  with  the 
fourth  branchial  arch  miHiifie^l,  strengthene<l,  and  sup])orting  phar\'ngeal  jaws." 

The  momys  may  Ixi  readily  <lLwtinguished  from  other  eels  by  their  small  round  gill-openings  and 
by  absence  of  i)ectoraL»».  The  b<xly  and  fins  are  covered  by  a  thick  leathery-  skin,  the  <>ccipital  rt^gion 
is  elevat<»<i  through  the  development  of  the  strong  muscles  which  move  the  lower  jaw,  and  the  jaws  are 
usually  narn^w  and  armeil  with  knife-like  or  else  molar  teeth.  They  inhabit  tropical  and  subtropical 
waters,  iR'ing  esi>ecially  abundant  in  crevices  ab<jut  coral  nH?fs.  Many  of  the  species  reach  a  lai^ 
size,  an«l  all  are  vonu'ious  and  jmgnatnous.  Coloration  usually  strongly  marked,  the  color  ci?lls  being 
highly  sj>ecialized.     Oidy  two  of  the  eight  American  genera  represented  in  Porto  Kico. 
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a.  Vertical  fins  well  developed,  dorwil  l>eginning  before  vent. 

h.  Posterior  nostril  an  oblong  slit;  anterior  in  a  nhort  tube;  teeth  all  pointed:  dorsal  beginning  above  giH-opening; 

canine  teeth  strong;  tail  moderate ENCHKLYiroRE 

bb.  Posterior  nostril  circular,  with  or  without  tube;  tail  moderate,  not  twice  as  long  as  tniuk;  botly  not  excessively 

elongate. 
r.  Teeth  all,  or  nearly  all.  acute,  none  of  tho<«e  In  jaws  obtiLsc  or  molar-like. 

(I.  Anterior  nostrils  witliout  tulie;  vomerine  teeth  in  many  series;  lii>s  with  a  free  fold Pvthosichthyr 

thl.  Anterior  nostrils  each  with  a  long  tube;  vomerine  teeth  in  one  or  two  si'ries;  lips  continutms  with  skin  of  head. 
c.  I'osterior  nostrils  without  tube,  margins  sometimes  slightly  raised. 

/,  l>«>rsal  lln  inserted  behind  head,  over  or  behind  the  gillH)(M*ning Rabi'la 

ff.  Dorsal  fin  in«Tte<l  on  head.  eonsi<lerably  bi'fore  gill-op<»ning LvfoiKjyris,  17 

rt.  INwsterior  nostrils  us  well  iw  anteritjr  each  in  a  conspicuous  tul>e MitrjBNa 

cc.  Teeth  mostly  obtuse,  molar-like;  only  anterior  nostrils  tubular;  cleft  <»f  mouth  nither  short;  dorsal  bi»ginning 

before  gill-opening Ec.'HII>na,  18 

nn.  Vertical  fins  rudimentar\',  confine*!  to  cu«l  of  taif  (often  ajipreciable  only  (m  dissection,  or  alt4igether  wanting); 

teeth  rather  small,  iM)inted,  subetiual.  In  .sfvernl  .series;  iKwterior  nostril  round,  with  a  short  tube,  or  none, 

(^HANNOMITR.CNA 

Oenni  17.  LTCODONTIS  McClelland. 

This  geniifl,  an  hen»  iinderstofHl,  coniprisoH  tlit^  j;reat  bulk  of  ihv  Mur<rm<Lr,  including  all  the 
species  with  nharp  tiH'th,  the  IhmIv  nnrinally  fonnwl,  anterior  nostrils  only  tiilnilar,  and  the  dorsal  fin 
))eginning  on  hea<l.  lYuHJomrpUm  with  Herrate<l  t<^*eth  ha.»*  In^en  reeognizt^d  as  a  distinct  gt»nus  by 
Bleeker,  Imt  the  cliaracter  in  (jiiestion  <lisapi)ears  by  <legrees  and  seems  not  to  Ih>  suita])le  for  generic 
distinction.  The  niorays  of  tins  genus  art»  everywhere  abundant  in  tropi(»al  si»as,  where  .'^oine  reach  a 
great  size.  They  are  the  most  active  and  voracious  of  the  eels,  often  showing  much  pugnacity.  Mo.st 
of  them  live  in  shallow  water  about  rocks  or  rivfs.     Four  si)ecies  known  from  Porto  Rico. 

a.  Teeth  ull  entire,  with  no  >errations  anywhere,  and  none  of  them  with  basal  lobes. 

h.  Body  without  small,  round,  bluish-white  or  yellow  si>ots.  the  sfsits,  if  any,  blackish  or  dull-grayish;  dorsal  without 
distinct  i>aler  margin,  or  with  merely  the  very  edge  whitish. 

c.  D<.>r8al  with  a  distinct  black  margin;  anal  with  a  pale  e<lge;  t4'eth  uniserlal vicinu* 

cc.  iKtrsal  withtait  distinct,  «larker  margin,  its  Isjrder  coUmnl  nearly  or  (juite  like  rest  of  fin. 

d.  B<sly  and  tail  coven.'«l  with  close-set  dark  |H»inls;  tail  longer  than  rest  of  b<Kiy virtHctntt 

dd.  Bo<ly  and  tail  n(>t  covered  with  clo.'ii'-set  <lark  iK»inti^. 

f.  <\)lor  olivaceous  or  bn)wnlsh,  with  ccmsplcuous  markings,  marblings  or  s|»ot.s  darker  than  the  gnmnd-color;  Ix'lly 

without  distinct  tninsverse  lines,  marked  like  the  back  and  sidi's;  tall  slightly  longer  than  rest  of  iMxly. 
/.  Dark  nmrklngs  fonning  narniw  reticulatums,  never  n>unde<i  siK)ts;  these  rt?tlculatlons  dark-lilac  In  color,  covering 

back  and  sides,  some  of  them  lnelo.sing  irregular  i»olyg<ms jMlyiiimius 

ff.  l)ark  markings  in  the  form  of  roundt»<l  sjmKs,  more  or  less  confluent,  sometimes  obs4>uring  the  pale  gnmnd- 
color  morint/a.  P.) 

tr.  Color  dark-brown, dark -gretMi,  or  blackish, either  i»lain  or  with  faint  nmrklnj^s. 

(f.  Belly  with  black,  wavy,  transverse  lines;  no  dark  lines  along  dorsiil  fin vwnUu 

</ff.  Belly  without  black  tmn.vverse  lines;  ixsly  nearly  ]>laln  dark  olive-brown, 

h.  Dorsal  and  anal  with  dark  longitudinal  streaks;  chin  pale  btit  not  white /uruhris/M 

hh.  Dorsal  arul  anal  without  dark  longitudinal  streaks;  chin  white nHninnith,'2l 

err.  Color  brownish-black  with  Irregiilar  itale-grayish  s|t<its  of  various  sizes;  margin  of  anal  not  |»ale;  eh*ft  of  mouth 

less  than  half  head ; . . .  mnciir-hdcnst 

lib.  Botly  with  distim-t  small  spots,  blue,  white,  or  yelh»w. 
I.  Dorsal  an<i  aiml  w  Ithout  di.«»tinet  colortnl  margin;  pale  sjmiIs  mostly  snuiller  than  eye. 
j.  Teeth  of  upper  jaw  uniserial. 

k.  Vomerine  teeth  unl.Herlal;  s|M)t**  Irregular,  few, and  .M'attertMl;  dorsal  <'olore<l  like  back. 

kk.  V<mierine  teeth  blst>rial;  entire  ixsly  covere<l  with  small  blue  dots;  dorsal  with  vertical  bluish  strt»aks..  t^nittjHTi'U!* 
jj.  Teeth  «»f  upjaT  jaw  blserlal;  bo<iy  with  small  yellow  s|M»t"<. 
/.  Vomerine  teeth  uniserial,  mostly  small  ami  nmnded;  eolor  nearly  unifonn  from  hea<l  to  tall;  siMits  innumer- 
able    miliaria 

U.  Vomerine  teeth  blserlal,  small  and  roiuided;  color  dark-brown,  with  yellow  |ioints«*xeesNively  numerous.  tlnhttratuH 
/i.  Dorsal  with  a  blackish  border,  IntemipttMl  with  white;  anal  with  white  nutrkings;  UmIv  with  close-wt,  irregular 
l»ale  siM)t.s. 

wi.  Body  greenish,  marbled  with  browni.sh,  almost  obscured  by  the  ground-color ithHcnnitun 

vini.  B<Kiy  rich-yellow  or  tawny;  head  and  Issly  covere<l  with  small,  round,  white  sikUm Jnrdani, '2:2 

Pbiodonophis: 

nn.  Teeth  w?rrate,more  or  less. 

n.  Color  bniwn,  with  irregular  light-yellowish  s\Hi\s  irregularly  pla<*tMl;  dorsal. with  large, dark  spots  on  its  e<lge,  these 
Nometimes  obsolete,  usmilly  running  together  to  form  a  ecmtlnuous  dark  band;  anal  black-i^lged;  teeth  large, 
uniserial,  the  larger  ones  serrate;  mouth  nearly  closing ot'tlhitus 
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19.  Iiycondontu  moringa  (Cuvitrl.     Oimmim  Sjniiiiil  M'/nuj;  Iliimlti, 

lUtA  3.2;  Hiiiml  «  ill  licail;  tiyi-  l.S  in 

rlian  Imnk.     Tt.vlli  i^lniiig  uikI  :'liiir|>:  two 

uKvlimi  niH'  I'l  fiuM  uinv  lifliiixl;  I'llh  in  j 
Ci>l«riliii|<iritf:  I>iirk-I>n>wii.  i-vcrywlic 

i*  iiiT'itrly  llii"  trninml-tiilor,  luit  ic  marly  o 

n-ilh  a  (t-w  Uniwii  ?)Hit«:  tiiixixilonil  liki-  i»<ly. 

Wi-wt   Iii.)i«ti.  Pi-nra.-ol»  to  I{i.t  Jancini  aixl  St.  [Iviciia.     T«..  y.-iin^t-xa 

liiiij;.  fniiii  CnMira. 

X<trirHa  m'H-HhKii  niiim  i  thv  HIn-k  Mom)' i.  (-|(lr>)>y.  Nal.  Ih^l.  <-an>]i>»>.  •u-..  |>l.  :;l.  I?l>.  »i 
Wuni'iHt  iMTJiiiM  CuvliT.  K^init'  .Viilmiit.  iil.  II.  »il.  II.  :t.V>.  Ifc-J.  llHhiinM-:  iiri<'r<'iiiv>.l>f. 
ilHmiu^M.ir.1^  r.M(r-i(«f  AduvIe.  Nlilx.  Hx'.  Jtn*..  H.  1>I.  SO.  n.  ]K!W.  Rnuil;  KMlil.  1.  •'..  •«.  Ivf 
MMrrna  miiriiiiria  Kk-lwnliwii,  Vi<y.  EivIki*  hihI  Tt-rnir.  FIahc<.  M>.  IMI,  JHDUdm. 
Munrmi  immialn  lin>iH>w. CaUhwiii'  KhlH-x  K  l>.vl.  N->rth  Amirii-a. 

Mtrnmifllitrarrainrnin  OiMvlnmu.  Anin.  Ani-'r.  Sii<1.  I^ii;*.,  M,  i^l.  f.;.  lit-.  ^.  IsVi,  Jiii..TMin>i 
Jriinii<^i>>V(r>iiii(im  Ou4>-l»i>n.  Anlm.  Niiiv.  Ibin-*  Am.  ri.ii"-  ■!"  ■•="■1.  '^'■-  I-l    I'-  <'«!■  1. 1^' 
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30.  Lycodontis  funebris  i  Itanxaiii  i. 


lU,„k  M..r 


Tail  a  littlt-  loiitnT  tliau  lica'l  ahil  Imnk.  Ti-i-tli  unJF^rial  In  juwh  in  \\\v  Hilult:  Itftli  i>n  vixncr 
miii^Tial  ivftr.'.'cnfciMl,  •irliiM-iial  \fuiuhn'V.  li-nj;,  'U-j>nv:<il>l<'  mtiiiH-:'  nn  (miit  oi  vmit-r;  jawc  ii"t 
(iiinjilcti-ly  <-l<B<iiit!:  I'vi-  '1  to  :f..5  in  i>n<>iil,  aliovi-  iiiiiMle  of  }a\<f:  I'lt'ft  of  nioulli  i.h  in  lii'Sil;  lii«i)  2.5 

Itark  olivi'-lirown.  iii-arly  jilain,  |iuUt  on  llinml,  wmii'liiniw  willi  very  faint  ilurkcr  nutrliliiijRi; 
itonul  anil  ariul  liii!'  nilh  'lurk  lini'x  mnnin>.'  lotitntiulinally:  UOly  witlioni  Mack  Irani'vcrM'  liiit^^. 

Koinxl  in  tn>)>ii-al  Anii'rii'a,  on  lH>ih  ■■ou.-'ti^;  tlic  lar).i->'t  of  otir  <-<'l>',  rcailiin^  ■'i  or  t>  fii-t  «r  inorv; 
fxtmtii'lyf<-r.>t-i"iix:  innnnonfroin  Mnriila  Kcyn  tn  Kio.Iancin.an.l  fri.niihilf  of  Califoniia  to  l-aniuiia. 
X  miiKlc  fxainiilf.  4.12  iiiclifi"  loiiu.  nlitaiiHiI  at  Fajanlo  Ffliruary  17,  iJfliil. 
MnrrKa  imu-Hhila  Hi-jnx  it  elrhlir.  t^Uiilir.  .Viil.  II1>I.  I'linilinil.  i-li-„  I>l.  V.  iT.t:  Hnluuiuu.. 
ii'yii>mM'>n(.r/>>iHhrijiJCailiiinl.  Niii.l'iiuu,  .U-.St-.  B>' ..IV.  7>'..  Ism.  " 


TnKi'l^i'  IT^fli'l 


\v  ILiiulHin:  Mu>..  1. 1<«. 
lit'  llHiniMinc  »u>..  I.  -.!^  i<^'iu. 
uriiu'.  11.  r.lT  niul  i^'>i.  i'«i>,  nil 

T.x'.  A,:  Nm.  S<-i.  I-Jitla.  IDA),  i 
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21.  Lycodontie  &lbimeiitiH  Ev< 


&  Marxli, 


w  Hpec'iea. 


Hcail  0.4;  snout  about  7;  mandible  1.8;  t^ye  2.3  in  cleft  of  mouth;  fieail  anil  tnink  somewhat 
compreeeed,  tailcouMiderably  mi;  cleftoE  mouthalittlclusH  than  half  r>f  head;  jawKf<iual;  teeth MroDg, 
uonical,  and  Bhar]i,  in  one  mthcr  irregular  niw  in  upjier  jaw,  Htro«f*e«t  in  front ;  in  lower  jaw  one  row 
of  similar  teeth,  liecoming  Mmaller  |Kwteriorly,  thowe  in  front  stronger  than  in  ujiper  jaw;  eye  rath«r 
larg(>,  i<li^ht1y  nearer  tip  of  Hiiout  thaji  angle  of  mouth,  iKtnlering  the  li|i;  upper  lip  with  a  row  of  very 
minute  <*irri  aloiiK  the  eiljfe,  reiw^nibling  tcelh,  visible  only  uniler  a  lens;  a  row  of  rather  large  porea 
arouml  upper  lip  and  n  i>air  on  lop  of  enoul;  anterior  ixnilril  tubular,  in  the  Up  at  angle  of  snout;  poe- 
terior  nostril  without  tube,  juet  above  front  of  eye;  tin,-  h.|;her  ixjrteriorly. 

Color  ill  H|iirib<:  Everywhere  uiiifonn  dark-brown,  except  lower  part  o(  head  and  eilge  of  flna; 
uptwr  li]>  and  lower  jaw  perfectly  white,  the  brown  sharply  deuiansted  from  the  eolorlew  area,  which 
))egini<jwt1)ack  of  mandible,  extending  over  lower  jaw,  jiacit  angle  of  mouth,  along  upper  lip,  under  eye, 
and  around  wnout;  iiiHide  of  moutli  eolorloss;  finii  darker  than  boily,  narrowly  pale-eilgod  piwteriorly. 

One  very  small  specimen,  only  '2  inchi-s  long,  bniught  up  by  the  tangle  from  corai  liottom  in  15 
fathoms  at  Fish  Hawk  i<lation  ti093,  off  Culeltra  l:<laiid,  February  K;  jiosHibly  the  young  of  a  known 
siH>i'li's,  but  llie  Kharply  defimtil  white  area  on  the  lower  jaw  i^  ho  pmniinent  a  eliarauter  that  we  have 
thought  it  \nvt  lo  dewribe  the  specieu  as  new,     Tyjw  So.  49527  U.S.S.M, 


Kill.  iK—Lyrod-nitia  nlhiTnratia. 
S2.  Lycodontia  Jordani  Evermanii  &  Marsh. 


Hearl  7  in  tola)  length;  depth  about  14;  eye  H  in  lieuil;  i<iiout  !i;  ^jie  2.2;  interorhital  a  litlle 
less  than  snout.  Teelh  nninerial,  strong,  wbarp,  not  elose-[4et,  all  entire  and  without  lw«d  lolics;  tail 
considerably  longer  than  rest  of  ImkIv;  gill-opening  smaller  than  eye;  Hiioiit  rather  ]Hiinlc<l,  b)wt'r  jaw 
the  shorter,  the  mouth  cajiable  of  being  coin|iletely  I'losed.  Dorsal  tin  high,  much  bii'her  tlian  auul; 
nasal  tul)e  long,  alxint  3  in  eye. 

Color  in  life:  Tawny-i«'hruccous,  paler  l)elow;  upjH^r  jaw  gray;  iris  blue;  longitudinal  brown  stripes 
on  fide  of  lie^l  in  fmnlof  gill-o)H-iiint;;  henilaiid  IhhIv  >'<ivered  uitli  numi'r»ussm:dl,  niiin<l,  while  sp>l><, 
thow'  on  head  HJuallift;  it  seriefof  hirgiT  uneti  along  n}i]>iT  |iiirt  of  f^iite,  ami  one  or  two  irregiiUir  wries 
of  h.n:e  on<-H  on  nde  .if  1»-lly;  U-tween  tbe^e,  nn  middle  of  sl.le,  the  s)>ot.''  lire  Hnialler;  dorsal  with  an 
irn'gular  >HTiex  of  siiihII  white  f]-«U  aloii^'  tbe  biise,  and  another  series  of  aU.iit  Hi  iiiui-b  1arg<T,  more 
qnailrate  s[>ots  of  same  color  along  edge  of  liii,  winie  of  the  sibjIm  cutting  the  border,  which  is  black; 
anal  similarly  spotted  and  with  black  liorder. 
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In  alcohol  the  general  aAnr  it*  grayish-blaok,  yellowisli  l)elow,  the  tawny-<x?hrareouj»  or  yellow 
becoming  darker,  almost  bla<*k,  an<l  the  white  ppotH  on  l><Kly  liecoining  yellowish. 

Thw  8|)eciefl  seenip  to  \n:  related  to  L.  o/>j*n<ra/</j»  (P<k\v),  but  <lifferj<  niarkerily  fnmi  it  in  color. 
Only  the  type  (No.  49358,  T".  »S.  N.  M.),  a  specimen  about  15  inches  long,  was  obtained.  This  was 
collecte<i  at  Mayaguez,  Januar}-  20,  1899. 

LycodnntU jonlani  Evermann  &.  Marsh.  Kept.  l*.  S.  F.  C.  1«W  JDec.  19). 352,  Mayai^iiez,  Porto  Rico. 

Oenni  18.  ECHIDNA  Forster. 

This  well-marked  genus  is  distingiiishe<i  from  the  other  Morays  by  the  blunt  teeth.  It  contains 
12  or  15  species,  nuist  of  them  l)elonging  to  the  Western  Pacific  and  representinjr  the  hi;rhest  <iegree  of 
s|)ecialization  among  the  morays,  as  Croptenjffhift  represi'Uts  the  extreme  of  degradation.  The  name 
Echiftwi  was  suggeste<l  for  this  group  of  eels  long  l)efore  its  application  by  Cuvier  to  a  genus  of  Austra- 
lian mouotremes.     Only  one  species  known  fn.)m  Porto  Rico. 

23.  Echidna  catenata  (Bloc*h).     Moreno. 

IIea<l3.7  in  tnink;  eye  2  in  snout,  which  i.*'  0  in  head;  (*left  of  mouth  3  in  head:  trunk  a  little  longer 
than  tail;  teeth  somewhat  molar-like,  not  \ery  blunt,  chiefly  uniserial,  but  reduce<l  in  sizt*  and  bb<erial 
in  rear  of  np|H.'r  jaw;  a  me<lian  series  on  vomer. 

Color  in  spirits:  Ground-color  jwle-yellow,  with  some  .*^  heavy  dark-brown  transverse  Iwts,  some 
obrK]ue,  some  branched,  some  i'onne<*te<l,  fonning  heavy  reticulations;  on  ventral  portion  of  tnmk 
these  liars  an*  broken  into  definite  nmndi.'^h  sj>ots,  these  elongate  in  front  of  anal,  fonning  a  single 
meilian  series;  intenntNliate  i>ale  an*a  of  gn)und-<'olor  ever>'when»  marke<i  with  <lark-brown  in  spots 
of  all  sizes  fnjm  punctulations  to  the  size  of  pupil  or  larger;  markings  of  IhmIv  ext.  nd  ui>on  fins. 

West  Indies,  Bermuda  to  Surinam,  gi^nerally  comnion.  A  very  handsome  eel.  Mr.  <  iray  obtained 
3  fine  specimens  at  San  (ieronimo;  our  collection  contains  one,  of  6.5  inches,  from  Arroyo. 

Munmn  ^it  nmijir  hrofilirtntiif  S*'b«.  Tht-saurnf,  II,  72,  i»l.  »W.  ti^.  4  ami  n.  lT:ix.  Rnizil. 

tijfmjuithontx  rtitnuifnf  Blrich,  Aiisl.  FK'hv,  XII,  71.  pi.  t\'\  flir.  1.  17U5.  ('f»n»nmiid(>l.  an  c*m»r;  ."^tahl.  1.  v.,  W*,  1N<3. 

Mursnuiphin  cntatttfn  Ia(vih*<U\  ni>t.  Xnt.  Pni-ss..  V,  iVisainl  611.  1S(B,  I*alincrsU»n  Island:  after  Bloch. 

Ei'hi'Ina/lnnt/atriatn  INr'v,  Repertorin.  H.  iiVl,  !>«>,  Culta. 

Echhlti'i/uM^mniruftUn  Pney,  ReinTtorio.  II.  -JiW,  isiW.  Cu\m,. 

Echidna  caiinata,  Poey,  Fauna  PucrtoRiriucfia.  515,  ivii;  Jordan  A  Kvemiann,  1. «-.,  4(W,  IMW. 

Family  XV.  ELOPID.^.     The  Tarpons. 

B<Hly  elongate,  more  or  less  <*ompresse<l,  covenni  with  silvery,  cycloid  scales;  lu»a<l  nakeil.  Mouth 
broail,  terminal,  the  lower  jaw  prominent.  l*n»maxillarit»s  not  protrai'tile,  short,  the  ma.xillaries 
forming  lateral  margins  »)f  upiH»r  jaw;  maxillary  nmi|X)st»<l  of  alx»ut  thn»e  jiieces,  extending  Itackwani 
beyond  eye;  an  elongate  Ininy  plate  lK'twt»en  the  branches  of  lower  jaw  (analogous  to  gular  plate  in 
.IwifVf);  liands  of  villifomi  teeth  in  l)oth  jaws  and  on  vomer,  palatines,  pterygoids,  tongue,  and  Iwse 
of  skull;  no  large  teeth.  Eye  large,  with  an  adijMJse  eyelid.  Opercular  l>oni*s  thin,  with  eximnde*! 
membranace* HIS  l>onlers;  a  s<*aly  cnripital  t*ollar.  <Till-membranes  entirely  sejiarate,  fnn*  fn)ni  i.«th- 
miis.  Branchiostegals  numenms  (21Mo  .35).  Gill  rakers  long  and  slender.  Pseudobranrhi;*'  present 
or  alisent.  Rdlv  not  ktiele<i  nor  w*rrate<l,  rather  bn»ad  and  covere<l  with  onlinarv  wjiles.  I^itend 
line  present.  Dorsid  fin  inserte<l  over  or  slightly  liehind  vrntrals;  <*audal  fin  forkt»<l:  no  adii>os(^  fin; 
dorsal  and  anal  depressible  into  a  sheath  of  S4*ak»s;  iKN*t«»rals  and  ventrals  «*a«*li  with  a  long  act'essury 
scale.     Parietal  bcmt»s  meeting  almig  top  of  head.     Pylori<*  c;ifji  nuin**rous. 

Genera  three,  spe<'ies  alxuit  five,  forming  two  well-marki'<l  subfamilit^,  lx>th  widely  distributi'd 
in  the  tropi^'al  seas.     Not  nni<'h  value<l  iis  fof>«l,  the  flesh  l»eing  dr\'  and  Ixmy. 

Mbgai»pin.e: 

a.  !**<Mi«lohnint'hi:i-  iiono:  Uwly  «»blini;j:.  <"«»v»'nil  willi  liinr«*  N«'»ilt*^;  anal  tin  l;infi'r  titan  d«»rsnl;  last  my  nf  dnp^il  pn*- 
duf'i**!  in  a  lon^  tilanicnt. 

/».  iKirsnl  tin  insi^rti-^l  notably  U-hin«l  in>4*rti<ui  nf  v«>ntnils T.%Rit»N.  VJ 

EixiPlN.t:: 

an,  pM'udobmnchiar  larigo:  liody  elongate.  cftvcrtNl  witti  small  M.*alt>;  anal  fin  Mnaller  than  donsal;  la^^t  ray  of  dorxal 
not  produced  in  a  filament Elops, 'JO 
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0«iiiii  IB.  TAKfOV  Jordan  ft  KTermann.     Oruida  ioalUa, 

Body  oliloni!,  compreawl,  covcTiii  wilh  vitv  large,  lliiok,  nilvery,  cyi-loid  m'alei';  tx^l I }' narrow, 
but  not  carinaUKl,  its  edge  with  ciniinary  si-aU-s.  Mcmtli  laiye,  iililiijin',  lln^  lnwer  juw  pruniinent; 
maxillary  ImiatI, extending  tx-yoiid  eye.  Villiforui  tcetli  uii  jhwi>,  vnttier,  |ialHtiiKi<.  tonKUt;,  Hphenoid, 
anil  {iteryRoid  lK)neH.  F.ye.  very  large,  wilh  an  oilipiiHe  eyelid.  lateral  line  nearly  HtraJKht,  its  tubes 
radifttin);  widely  over  aiirface  uf  wrales.  Branch iuitej^lH  28.  PMeiidiilinuichia;  wanting,  (iillrakera 
long  and  slender.  Dorgal  lin  Hhortand  high,  iuHerttxl  iN'liiiiil  veiitralH  (nver  ventralit  in  Mryilopii),  ita 
last  ray  elongate  anil  lilaiiieiiloax  tut  in  Mfgaloia,  fluruMUii'i,  and  O/ii'lliiriifmii;  aiiul  An  iinich  lon^r 
than  dorsal,  laliate,  its  lai^t  my  ]ir<i<lii(.vd;  {-audiil  widely  forkeil;  [H-eloraI><  ajiil  ventralH  rather  long; 
anal  with  a  Hheath  of  Htmles;  don^l  naked;  i-audal  mure  or  lei<H  Hiily;  a  collar  of  lar^-  ivaAvo  at  Uie 
nape.     Vertebne  al«nit  57  (2H  +  29).     ffiac  very  largi-,  tin.  lurircst  of  the  herring-like  liHhej'. 

The  poHterior  insertion  of  the  donwl  fin  distingnii'lii.i'  the  fiii^jle  H|iecieH  of  Tiirfioii  [nun  the  Eaal 
Indian  MegaJopi  cyprinoidei.  a  flxh  of  itiitiilar  habit,  in  whieli  the  durxit  la  inserted  above  the  ventrala. 


24.  Tarpon  atlanticua  (Cuvier  &  Valericlennee). 
TarjHin;   Titrimm;  Gnindr  ^Imillf:  Sihrr  Kiny,'  '•SiiMo";  Satiiiiillii;  Siimlh: 

Heafi  4;  depth  3.75;  eye  4.45;  snout  5;  maxillary  LW;  man.lil.le  1.70;  interorbilal  4.S;  pivor- 
bital  II;  I).  12;  A.  I!lor20;  j>eetoral  1.8;  veiiind  1.75;  walen  .'M2-5.  i'miKirtionf  in  vunng  of  alx>ut 
3  inch.*:  HeatU.34;  depth  4.7;  eye  S.3;  wiont  4.75;  maxillary  l.t;i;  niuxdible  l.ii;  inl<T<.rbilaI4.6. 

Boily  elongate,  I'onipreBHed,  not  elevate<l.  wilh  lanre  eyilnid  m'alec;  month  law,  maxillary 
reaching  far  Ixfyond  eye,  lower  jaw  projei-ting;  villiforni  ti-eth  on  jawH,  vomer,  j«lalinee,  longiie, 
Sphenoid  and  pterygoid  lionei);  lateral  line  ftraight  with  ni<liatin>.'  tiilx'K;  i»<4'ndobranchiii'  miiiiile;  last 
dorsal  ray  proilueed,  the  lin  inm>rte<l  behind  venlralu;  )tectoral><  and  ventrais  eaeh  with  an  aceeaoory 
seale.     Dark  alKive,  silvery  on  Hides. 

Found  from  Long  Inland  to  Brazil;  eommnnonourBcnitheni  coactc,  <-speeially  alxmt  Florida;  eom- 
mon  alxHit  Porto  Rico  where  it  evidently  hreedw,  n»  immeriniH  ininiatnre  individuals  «er«  taken  at 
Huearesand  Fajanlo.  The  four  examples  fmiu  liniurcH  are  from  7.1)  to  11.5  ini'lien  long  and  wert^ seined 
in  a  small  brackish  jxkjI  of  i lark-col oreil  water,  not  over  Ti  feet  deep,  in  the  eonier  of  a  mangrove 
Hwamp,  and  at  that  time  (February)  entiniiy  Hei>arat(.Hl  from  the  cxi-aii  by  a  narrow  wtrip  of  land 
scarcely  '25  feet  wide.  The  V.i  others  are  nearly  all  very  young,  of  S.S'i  to  i(.25  inchen,  i-olki-ki!  at 
Fajanlo.  No  large  individuals  were  seen.  The  young  <if  the  larjion  ^-eiiiH  t4i  lie  ran;  or  wanting  in 
collections.  Tlie  tJ.  H.  National  Miiseuni  nintains  one  i[i<lividniil  of  alunit  9  inches.  We  do  nut  know 
that  any  us  small  an  those  above  mentioned  liuve  eviT  liefon-  lieeii  rewinled. 

The  tarpon  n-aelies  a  length  of  5  or  «  feet  and  a  weight  of  ;W  to  mon-  than  ;W0  iK.imihi.  The 
largest  one  reciinled  as  taken  on  a  hook  weigheil  2(W  (Hiunds,  ami  the  lann-st  taken  with  the  barixsni 
weighed  3Si  jxinnds,  if  we  may  lielieve  the  n-eonl;  but  exanjples  weighing  over  HX)  jmunds  are  not 
often  seen.  The  silver  king  is  tin;  grealivt  of  game- 1  itches.  ".Vn  immensi!  and  active  lish,  preying 
eagerly  on  si^hoolsof  small  fry,  in  pursuit  of  whi<'li  itasivuds  fn-Hli-waterslnuinsijuitt^a  long  distance." 
It  is  often  dangerous  to  seine  fishermen,  lea])ing  over  or  Ilirough  their  nets  wilh  gruat  tonv, 

Mcjmtoji-  dUaiXiriMCiiTlcrAVnlnH'itnniii,  Him.  Nst.  l-nliw..  Xr.\.  »9S,  IKHi.  <iiii«lt.|ini|»,,  Shiiuj  Dnmlintii,  MBrtlniuue. 

Slid  I-orlu  Kloi:  l-w.>y.  Fiiulm  l-iivrtu-Kliiui'do.  »!».  Ixtil;  Slnm.  I.  r...  sauiid  1S5,  1S83. 
Jlcjalopt  d-iagiiliu  lilranl,  Vkk.  ,\f,  Nat,  S-:l.  fhllu.  IS.Vt.  ■£»,  Lung  leUuid. 
Tbrpon  aUanticai,  Jurdaa  &  Bvennsnu,  1.  c,  wv,  litec 
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0«BU  SO.  nOPS  LinoBU. 


Body  eloiif^te,  a>vfreil  willi  thin,  Miiall.  eilvery  ni'ali'ii.  l>iinBil  liii  dighUy  tiehiuil  ventral^,  itt 
!a«t  rayti  fhurl,  the  fin  <lepr««ilile  inln  a  nlicalli  "f  «»!»•;  anal  Hn  miialltr,  HJNiilarly  ileprvspilil^i  |iw- 
toraln  anil  vuhtruls  iucxk>ra(?,  each  willi  a  long  atTutwory  ih-sAk.  Opercular  Itonis  thin,  with  expanileil, 
membranaceous  bonlers;  a  eiiily  occipital  collar.  Ijileral  liixi  straight,  its  tubes  simple.  n«udo- 
branchiH?  present,  larfie.    Vert^bm'  43  ■  29  =  72.  ' 

Large  tisheK  of  the  i>|>en  sea8,  reniarkable  for  llie  •levelopmenl  of  tii'aly  KheatliH.  The  young  are 
ribbon-ehaped  and  elongate,  psiwiug  through  a  tR'ries  of  cliangee  likt^  lliuee  seen  in  AlhaUi. 

25.  Elops  sauraa  Linn«euH. 
"Fi'ijo";  M'ltajuflit  Rml;  Chini;  Limi  Francaii:  Ten-Povnder;  John  Mnri'jgte;  Bony-finh;  Biff-eiied Herring. 

Hesil  4.3;  ilepth  .'>  to  6;  t-ye  5;  »nout  4.3;  maxillary  l.fi;  inaudible  l.a;  intcrorbital  5.6;  D.  20; 
A.  13;  pectonl  1.8;  >-eatTsl  2;  caudal  O.S;  scales  13-110-12. 


Flu.  ll.—S-ii  HHru'. 

Boily  very  dongati-,  ninilcrately  cimijin'HMil,  M-alcf  r>iiiHl1  ami  rhin,  none  on  ticail;  heail  einall, 
pninttil;  nioulli  very  large,  tlie  ('xtreinely  loug  maxillary  reaching  far  lieyoii<l  eye,  which  hafa  well- 
ilevvloi)e<l  O'liiHiHt'  eyelid,  flitflthing  the  eye  anteriorly  aiid  [""^criiirly;  rather  bhml,  villifonn  tu'tb 
wi  jawN,  vomer,  and  |ialatinc>< and  a1i>ng  lower  iilgeof  maxillary;  jawn  iinliMinal;  a  iminlclgtilnr plate; 
<lun<al  and  anal  finii  with  well-ilcvcIo|i(il  lioml  Hhcalhf  of  n'alc^.  lliat  of  dortul  larye;  ventral  with  a 
very  large  and  pointeil  acceM^try  wale;  caudal  lolxw  long  and  Kleuder.     Blue  alvive,  the  tndeti  silvery. 

This  i<peeieN  ii>  abundant  and  widely  diiflributed  in  the  tropical  i>eat!.  It  ic  conuiion  in  Ameriea 
north  to  the  Carol inai)  and  the<iulf  of  California.  Protwbly  not  un<i>innion  about  Porto  Hico.  though 
seen  by  u«  only  at  Arecibo,  where  a  specimen  1-^  ineheu  long  waa  obtained. 

Otilf  Marw  Unnniu,  :<)'M.  Nal..  rd.  XII.  -ilM.  I>W.  <^inltiu:  JonlBii  ii  EviTmaiin.  t.  <  ..110. 18W. 
Argmllna  eanllnn  Unniplni.  tlfiil.  S'iit.,(.-d.  XII.  -Mt.  ITtK,  Oinilliui. 
.IriRHliHii  madmuin  rorrkU.  IK'>vr.Antm..iiN.  tTT!>.  TtJMila.  .\nibla. 
.•lfitnlnntaraiaHiia-nr>.lina  Lw^pi-ik'.  Htwl.  Snl.  I-oiw..  V.  3».  :«B.  SiMlli  ^l.r^lll^lli. 
Eti>,>t  iurrmii  Mllrhill.  Tmno.  Lll.  and  I'hll.  Hin:  N.  Y..  I.  INIA,  I4&,  SV-v  York. 

Eloiu  imrpanucau  Rii^haidwD.  Ivhlh.  Cbloa.  au.  im,  China. 

Familj  XVI.  ALBlXtD.^.     The  Ladj-Gstaes. 

Bo<ly  rather  elongate,  little  comprntKil,  covereil  with  rather  miall,  brilliantly  rrllrery  nrales; 
hesil  nakeil.  ^nont  conic,  f^ubjuadrangular,  ^liaped  like  the  miont  of  a  )>ig,  ami  overlapping  the  small, 
inferior,  horizontal  mouth.  Maxillary  rather  Htri>iig,  f hort,  with  a  di^inct  supplemental  bone,  slipping 
under  the  niendttattaceouH  edge  of  the  very  broad  preorbital;  prewasillariee  short,  not  protriictile. 
Lateral  margin  of  upper  jaw  formed  by  uiaxillarieH;  tx)th  jaws,  vomer,  and  palaiincH  with  lunils  of 
villifonn  teeth ;  bn«id  palx'heit  of  coarse,  blunt,  paved  teeth  on  the  tongue  behind  and  on  the  sphenoid 
and  pterygoid  Ixines.  Eye  large,  median  in  head,  with  a  bony  ridge  alwve  il,  and  alni<»4  eiivered 
with  an  annular  adipose  eyelid.  Operele  iiifHlerate,  firm ;  preoperele  with  a  broad,  Hat,  membranaceous 
eilge,  which  extends  backward  over  the  base  of  opcrcle.  Pseiidohranchiie  present.  Uilliaker?  short, 
tabercle-Uke.  Gill-iuembranc«  entirely  separate,  free  from  isthmus''  branchiostegals  about  14 ;  a  fold 
r.  c.  B.  lMO-4 
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of  akin  acroee  gill-mem  hrancH  anteriorly,  itti  iiontorior  frt*  e<lp'  rn-imtt' ;  iio  jiular  platf.  Lnleral  line 
preeeiil.  Belly  not  carinate,  flsHicli,  covered  with  onlinary  ticalef.  Diirnal  fin  niixlerati',  in  front  of 
ventrold,  itH  nieinl>rane»i  eoaly ;  no  ailipnee  An  ;  anal  very  small ;  <nti<lal  wi<lely  (DrUeil.  Pyloric  ta»n 
numerouH.     Parietal  boneo  nieeliii(i;  along  top  of  head.     Vertebra-  nunieroua,  42  ■)  28  =  70. 

A  single  species  known,  found  in  all  uarm  seae.  In  this,  and  probably  in  related  familitw,  the 
'  yoimg  pai«  through  a  metaniorphoHia  analogous  to  that  seen  in  the  conger  eels.  They  are  for  a  time 
elongate,  liand-ehaped,  with  very  small  head  and  looue  transparent  tissiies.  From  thin  condition  they 
become  gradually  shorter  and  more  compact,  shriniiing  from  3'or  3j  inches  in  length  to  2  inchei<. 
According  to  Dr.  Ciilberl,  this  procecs,  like  that  seen  in  various  eels,  is  a  nonnal  one,  through  which 
all  individuals  pass.  In  the  Gulf  of  California,  where  these  fishes  abound,  these  btuid-ahaped  young 
are  often  thrown  by  the  waves  on  the  beach  in  great  masses. 

a«nu  SI.  AlBVLA  (Qronow)  Blooh  ft  Bobii«ld«r. 

The  characlera  of  this  genus  arc  included  above  with  those  of  the  family. 


86.  AlbulavuliMS  (Linua-u»).     ••Macabt";  "I'ioju";   hi<lii-Ji»l,;  Hmif-fiuli;  Biinuiui-fiih. 


Head  .S.4;  depth  4..^;  eye  7;  snout  2.2;  maxillary  3;  inU'rorbital  3.H;  pre<)rbital  S.fi;  I).  1.");  A.  S; 
pectoral  1.9;  ventral  2.4;  cau<UI  1,1;  ecales  ft-70-«. 

Body  elongate,  robust,  the  trunk  covereil  with  large  shining  scales  with  membranous  oilges;  head 
lai^,  naked,  subconic;  the  snout  p^-like,  overhanging  the  inferior  niotith,  which  is  armed  with  villi- 
form  (eeth;  eye  high  in  position,  midway  lietween  tip  of  snout  and  eilge  of  opercle,  entirely  covered, 
save  for  a  circular  central  opening  smaller  than  pupil,  with  an  adipose  eyelid;  vertical  fins  s««lcd,  the 
dorsal  and  anal  very  densely;  caudal  widely  forked,  upper  lobe  the  longer;  median  line  of  Imi-k  with 
one  series  of  modified  scales,  which  are  smaller  and  narrower  than  thoBU  of  Ixxly  and  have  a  long 
membranous  appendage  much  narrower  than  the  scale,  this  appendage  alone  ex|KKied. 

Color,  bright-silvery,  darker  above;  faint  longitudinal  dark  or  bluish  streaks.  A  metatnurphoeis 
(as  in  Elopt)  takes  place  in  the  yoimg,  previous  to  which  they  do  not  resemble  the  adult. 

Tropical  seas,  on  sandy  coasts,  almost  universally  distribiite't  and  generally  abundant,  ranging 
northward  on  our  coasts  to  San  Diego  and  Massachusetts.  Three  examples  in  the  collwtion,  one  19 
inches  long,  the  others  almut  12  inches,  from  San  Juan  market  and  Culebra  Island.  Used  as  food  to 
some  extent,  but  not  highly  esteemed. 

LMnrnM.  Untcgnie,  Hist.  Bnu..  1«4«,  Bmiir. 

IVjTJi  l»iAamnufi  |lhc  Boae-Halil.  Calutby,  Nai.  Hlai,  Curoliniu.  |i1.  II,  i'ih.  1,  ini,  Butmuuui. 

Efix  ruliKi  Llnna-UM,  Synt.  Nal.,  ed.  X.  I7M,  313.  BulianiHK:  H(tt'r  Talmby. 

Argntinn  tibmuihmlii  Fonkll.  Deter.  Aiilm..  6H.  1TT.'<,  njlilrtii.  Ambln. 

jWiwiftf.  Phi™.  Di(.  Plraa-,  Cuba.  (W,  pi.  M,  flu.  1.  li«.  Cu>«;  iiii  Vmbara«a  «l  M«n«iavg. 

l^limidHt  argnilrar  Blui-h  A  gvtiiirlder.  Hyxt.  IchUi..  39H,  1H01.  Aids. 

Ctupra  bnuilirmii  Bliich  &  SclmeidGr.  SyM.  Icblh..  4:27.  INOl,  Bnuil. 

.^(bufamiMrAynrAruBlocta  AachnclderiHyHMclith,,  43Z,lsai,  Antl11e>;  ■ItcrGroDuwanil  Plumk'r^  I'uvy.  Fiiunn  I'lierlii. 

BIqueflft,  ftt2, 1881;  Stahl.  I.  r..  80  aiKl  IG^  1883. 
.^nfnliRiminibrbiBloch  JiSrhnplcler.  SyBLIChLh.,  451,  ISOl,  Central  America;  aiur  Pans. 
ButfrlHtu  banana  LactfMe,  Hist.  Hal.  rolm.,  V,  16, 1803,  Isle  de  France. 
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aupea  macTfHrphaia  Lac^pMe,  Hint.  Nat.  Poias.,  V.  426.  1«03.  Martinique;  on  a  drawing  by  Pliimitr 

Glonodtu  Jorikali  Agaariz,  Spix.  Pise.  Bras..  49.  1829,  Bahia;  called  En{rratUi«  frricuj^  and  EufrrauUif  baMUugU  on  the 

platofi,  22  and  24. 
Atbuiaparrx  Cuvier  &  Valenciennes,  Hi»t.  Nat.  Foij».,  XIX,  339,  184d,  Martinique:  Bahia:  Ri.i  de  Janeiro. 
Albula  gmrcnfi*  CMivier  &  Valenciennei<,  Hint.  Nat.  Poiw.,  XIX,  342, 1816,  Gorea. 
Albula  ntoguinaica  Cuvier  &,  Valenciennes,  1.  c.  XIX.  aiO,  1W6,  New  Guinea. 
Albula  teminnda  Cuvier  &  Valenciennes,  1.  c.  XIX,  351, 1M6,  New  Guinea. 
Albula  erythrorhrilo$  Cuvier  &  Valencienn«(,  1.  c,  XIX,  3.V2,  pi.  510,  1846,  Friendly  Islands. 
AOmla/orttrri  Cuvier  &  Valenciennes),  1.  c.  XIX,  354.  1846,  Tahiti. 
AOnUa  rotirata  Gronow,  Cat.  FL«he*i,  189, 18>4,  American  Ocean,  etc. 
Albula  rulpe$.  Jordan  &  Evermann.  I.  c.  411. 1896. 

Family  XVII.  CLIPEID.-E.     The  Herrings. 

Body  oblong  or  elongate,  more  or  le?**  n»nipre«?e<l,  iv>vere<l  with  cyrloi<l  or  pectinated  eralee. 
Belly  pometimes  rounde<l,  ^ometimet?  compre«*e<l.  in  which  case  it  is  often  amied  with  lx)ny  eerratures. 
Head  naked,  usually  compressed.  Mouth  rather  large,  terminal,  jaws  alxmt  equal,  the  maxillaries 
forming  the  lateral  margins  of  upj^er  jaw,  each  compose*!  of  about  three  pieces.  Premaxillarie»  not 
protractile;  teeth  moetly  small,  often  feeble  <»r  wanting,  variously  arranged.  Adipose  eyelid  prenent  or 
abnent.  (Tillrakers  long  and  slender;  gill-membrane»i  not  connected,  free  from  isthmus.  No  gular 
plate.  Gills  4,  a  slit  behind  the  fourth.  Branch io^egals  usually  few  (6  to  15).  Posterior  lower  part 
of  oi>ercular  region  often  with  an  angular  emargination,  the  tips  of  larger  branch io(<tegals  abruptly 
truncate.  Pseudobranchia?  present.  No  lateral  line.  I><>r8al  fin  median  or  somewhat  posterior,  rarely 
wanting.  No  a<lipoee  fin.  Ventrals  moderate  or  small.  Anal  usually  rather  long:  caudal  fin  forked. 
Vertebne  40  to  56. 

The  Ciii]}eiff*r  comprise  about  30  genera  and  150  species,  inhabiting  all  seas,  usually  swimming  in 

immense  schools;   many  species   ast-end  fresh  waters,  and  some  remain  there  ]K?nnanentl/.     The 

northern  and  fresh-water  spei'ies,  as  in  many  other  families,  differ  from  the  tropical  forms  in  having  a 

larger  number  of  vertebral  segments. 

a.  Belly  rounde*!,  covered  with  ordinar>-  K-ales:  Mip|ih>roental  Imnt***  of  inaxillar>-  very  narrow;  anal  fin  vbort. 

h.  Ventral  nmall;  teeth  !<mall,  persii«tent.  on  jaws,  vomer,  palatinesi,  i>ter>'goidi«.  and  tongue. 

r.  ^k^ale«of  hreast  not  forming  a  corselet. 

</.  Species  very  small,  with  teeth  minute;  a  silvery  lateral  hand;  dorsal  short,  of  11  to  16  ray?;  ventralH  inwrtwl  nearly 

under  its  front J enkinsia,  22 

<M.  Species  of  moderate  size,  with  moderate  teeth;  no  silvery  lateral  band:  dorsal  long,  of  is  to  '20  developed  rays: 

ventrals  inserted  much  behind  dorsal,  much  nearer  base  of  caudal  than  tip  of  snout Etrumkvb 

aa.  Belly  compressed,  armed  with  bony  serrae;  supplemental  bones  of  maxillary  broad. 

f.  Anal  fin  moderate,  of  15  to  25  rays;  dorsal  inserted  nearly  opposite  ventrals. 

/.  Scales  with  their  posterior  margins  entire  and  rounded;  intestinal  canal  of  moderate  length. 

g.  Last  ray  of  dorsal  not  produced. 

A.  Vertebrae  about  50  in  number  (46  to  56);  species  t»f  northern  region.*. 

i.  Vomer  with  teeth;  ventral  scutes  weak,  ventrals  Ijelow  middle  of  dor^il;  vertebrse  5U  to  56 CUTPKA 

II.  Vomer  without  teeth. 

j.  Ventral  scutes  ver>*  weak,  belly  more  or  lew  rounded:  vertebrae  about  5-2:  ventrals  under  middle  of  dorsal. 

Clcpanodon,  23 
hh.  Vertebra  abtmt  42  (40  to  44) ;  tropical  sjjecies  with  scales  large  and  usually  firmly  attached:  ventrals  inserted  under 

middle  of  dorsal;  adi{Mise  eyelid  obsolete Sardinklla.  24 

gg.  IjBjft  ray  of  dorml  pro*luced  in  a  long  filament:  scales  large,  not  firmly  attached:  otherwise  essentially  as  in  Scrdi- 

nfOa Opisthonema,  25 

ff.  Scales  with  their  posterior  margins  vertical,  and  pectinate  or  fluted;  head  very  large:  no  teeth;  intestines  elongate; 
herbivorous Bbkvoortia 

PRISTIGASTERIN.V: 

ff.  .Ajial  fin  very  long,  of  more  than  30  rays:  dorsal  fin  inserte*!  behind  ventrals. 

k.  Teeth  not  all  villiform:  Ijoth  jaws  with  strong  canine**;  ventrals  present,  very. "onall Cmirocbntrodon 

kk.  Teeth  all  villiform:  nocanines:  ventral  fins  present Ili8Ha.26 

Oeniu  88.  jjsjiilijiSIA  Jordan  ft  STermaim. 

Very  small  sjiecies,  closely  allie<l  to  JCtnttneuM,  but  with  minute  teeth  and  a  silvers*  lateral  tiand; 
(lorptal  with  fewer  tlian  18  rays;  ventrals  inserted  below  or  just  behind  it.  Two  of  the  three  known 
specie**  are  foimd  in  Porto  Rico. 

a.  Dorsalinserted  midway  between  snout  and  base  of  caudal;  dorsal  rays  14;  anal  15 lamproUada,2J 

an.  Dorsalinaerted  nearer  snout  than  base  of  caudal:  dorsal  rays  11;  anal  17 ,,,.,,,, 9tol^ferQ,2B 
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27.  Jenkinsia  lamprotaBnia  (Gosse). 

Head  3.75;  depth  5.75;  eye  3;  snout  3;  maxillary  2.3;  mandible  2.2;  intemrbital  5;  D.  14;  A.  15. 

Body  long,  slender,  and  coinjiressed;  head  narrow;  snout  long,  conical,  as  long  as  the  large  eye; 
mouth  large,  jaws  sube<]ual,  maxillary  narrow,  reaching  slightly  past  anterior  lx)nler  of  eye;  minute 
teeth  on  jaws,  vomer,  and  palatines;  origin  of  dorsal  midway  lietween  tip  of  snout  and  base  of  caudal, 
slightly  in  front  of  insertion  of  ventrals.     Tiength  2  to  3  inches. 

Pale  straw-color;  a  narrow  dark  stripe  along  median  line  of  l>ack,  and  a  broa<l  silvery  lateral 
bond  nearly  as  broad  as  eye. 

Known  only  from  Jamaica  and  Porto  Rico.     One  specimen,  2.5  inches  long,  obtained. 

Clupca  lamprotsmia  Gcwae,  Nat.  Sojourn  in  Jamaica,  291,  pi.  1,  ftK-  2,  1861,  Jamaica. 
Jcnkitusin  lamprotxnia,  Jordan  &  Evermann,  1.  c,  419, 1896. 


28.  Jenkinsia  stolifera  (Jordan  <&  Gilbert). 

Head  3.75;  depth  5.5;  eye  2.5;  D.  11;  A.  17;  scales  caducous,  about  36. 

Body  elongates  slender,  moderately  compressed.  Snout  sharp,  tapering;  jaws  equal;  maxillary 
2.5  in  head,  reaching  slightly  lx*yond  front  of  eye.  Teeth  minute,  evident  in  Imth  jaws.  Kye  large. 
Dorsal  high,  inserted  at  a  point  slightly  nearer  snout  than  base  of  candal;  ventrals  under  fourth 
dorsal  ray,  nearly  half  head,  and  slightly  shorter  than  pet*toral. 

Translucent  green;  side  with  a  silvery  Ixand  as  in  Stolej)honu^^  one-fourth  <lepth  of  Inxly,  a  little 
broader  than  pupil;  a  double  row  of  dots  along  Imck  l»efore  <lorsal  and  a  single  row  lH»hind;  fins  |>ale. 

Found  in  the  Gulf  of  Mexico  from  Key  West  to  Yucatan.  A  small  silvery  fish  very  abundant  in 
schools  in  the  surf  with  Stolephorui^  frroicniij  a  si)ecies  it  much  resembles  in  form  an<l  coloration.  Ix'ngth 
2.  inches.  Numerous  specimens  obtaine<l  near  the  shore  of  the  reefs  at  Culebra  Island.  Most  of  these 
lack  the  silvery  lateral  l)and,  which  is  replai^l  by  a  dark  band,  this  condition  ap])earing  to  l)e  due  to 
the  fonnalin  in  which  they  were  first  preserved. 

Dag«umicria  nioli/cra  Jordan  &  Gilbert.  Proe.  U.  S.  N.  M.  188^1  (June  8),  '2.\  Key  We«t. 
Jenkinsia  sUAifcra,  Jordan  &  Evermann,  1.  c.,  419, 1896. 

Oenui  88.  CLUFAHODOK  Lao^pMe.     The  Sardinei. 

This  genus  is  close  to  Oujx'Hy  which  it  resemblw  in  the  elongate  form  an<l  weak  ventral  serratures. 
Vomer  toothless;  teeth  in  jaws  mostly  weak.  Si^ales  thin,  deciduous.  Adij>ose  eyeli<i  presi'nt.  Gill- 
rakers  very  numen>us.  SjxMnes  about  0;  chiefly  confine<l  to  the  two  temjH?rate  zones;  all  closi^ly  relate<l 
to  the  Eur<3ix»an  sardine,  Clni>iinodon  pUcharOm^  and  agreeing  with  it  in  the  rich  ami  delicate  flesh ; 
less  firm  than  that  of  related  species,  and  much  richer  in  oil.     SjRH'ies  marin(>,  not  anadromous. 

F 

29.  Clupanodon  pseudoliiBpanicus  (Poey).     Sdrdijui  dc  EftjHitla ;  'SSrirf/m/i." 

Head  4;  depth  3.75  to  4.5;  eye  3.75.;  D.  16;  A.  16;  scales  about  45.     Vertebne  46  to  48. 

Body  slender,  little  compressed,  Ixjlly  scarcely  carinated,  its  scutes  not  jirominent;  mouth  small, 
maxillary  not  quite  reaching  pupil,  2.6  in  head;  gillrakers  very  long,  slemier,  ami  numerous,  30  to  40 
below  angle,  the  longest  two-thirds  eye.  Lower  jaw  with  a  few  feeble  teeth;  some  minute  teeth  on 
tongue.  Cheek  much  longer  than  deep,  their  depth  below  eye  two-thirds  diameter  of  eye.  Adipose 
eyelid  well  developed.  Open*le  with  verj'  faint  stride,  preopercle  with  very  few.  Caudal  well  forked, 
lower  lobe  as  long  as  head  and  a  little  longer  than  upix?r;  ventrals  inserted  nearly  Ix'low  middle  of 
dorsal,  a  little  nearer  base  of  caudal  than  tip  of  snout;  pectoral  1.3^3  in  head,  a  conspicuous  sheath  of 
scales  at  base.    Intestine  1.5  times  length  of  lx)dy. 

Color,  bluish  with  no  distinct  markings,  sides  golden  and  silvery;  i)eritoneum  dusky;  opercle 
dusky  within. 

Found  in  the  Gulf  of  Mexico  from  Pensacola  an<l  Tam]>a  southward  to  Cul)a,  Jamaica,  and  Porto 
Rico;  occasionally  taken  in  munl)ers  at  Woods  Hole,  Mass.,  whither  it  is  probably  carrit^l  in  the  Gulf 
Stream.  Called  "sardina"  in  Porto  Rico  and  **bang"  in  Jamaica.  Length  8  inches.  Specimenfl 
taken  at  Culebra  Island. 

Sardinia pteudohiBiHinica  Poey,  Mem.,  II, 311, 1861, Cuba:  Poey,  Fauna  Puerto-Riq.,  5M3, 1881;  Stahl,l.c.,80and  165.1883. 
Qlupanqdon pseudophisjKLJiktui,  Jordap  ^  Evermann,  1.  c,  423, 1896. 
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OeBU  84.  SASDIVELLA  Cnvier  k  Yaleneiennet.     Sealed  Sardinet. 

Small  herringH  of  the  tropical  seas,  with  the  vertebnc  in  reduced  number,  about  40  to  44;  scales 
lai^,  usually  tinii  and  adherent,  often  cro€«ted  by  vertical  striae.  Ventral  scutes  strong,  25  to  .35  in 
nunil)er.  Adipose  eyelid  obsolete.  Lower  jaw  projecting;  upper  jaw  somewhat  emarginate;  teeth 
weak.  Ventrals  inserteil  behind  front  of  dorsal.  Body  c<>mpre8se<l;  cheek  not  deep;  gillrakers  long 
and  numerous;  otherwise  et«>entiallv  as  in  Ponudohus. 

The  genus  SardineUa,  as  here  underetooil,  covers  a  wide  diversity  of  forms  and  may  be  divisible 
into  several  genera  when  the  anatomy  of  the  species  is  better  known. 

a.  Side  of  Ixxly  without  distinct  silvery  lateral  band:  mouth  moderate,  teeth  very  ranall,  but  permanent  over  mont  of 
bone«i  of  mouth:  scales  lan;:e  and  utnially  firm. 
Sardinella: 

h.  Ventral  scutes  33  to  &*>. 

r.  lUnly  slender,  depth  about  4.5  in  length;  a  blaek  opercular  spot anrhoria 

ci\  Btttly  rather  deep,  depth  about  3.5  in  length;  no  black  opercular  np<it Hupeola 

W>.  .^pei'ies  imperfectly  described. 

*/.  .Snout  and  chin  black ajncalU 

till.  Snout  and  chin  not  black;  a  black  humeral  spot;  side  with  dark  streaks bi*hopi 

HAREMil'LA: 

Itijh.  Ventral  scutes  25  to  28:  body  short  and  deep,  compressed,  scales  usually  with  vertical  striae. 
''.  .<4*ales  not  ver>-  firm  and  little  adherent,  so  that  many  are  loett  in  pre9*erve<l  examples;  each  scale  with  four  vertical 

wavy  striu*:  ventral  scutes  about  15  +  10;  depth  3.4  in  length:  eye  2.5  in  heaii;  no  humeral  spot mrdina 

*f.  Scales  firm  and  cloesely  adherent  so  that  few,  if  any.  are  lof^t  in  pre9<er\'e<l  examples^:  usually  a  humeral  spot. 
/.  Biidy  moderately  elongate,  ventral  outline  not  strongly  arched;  depth  :t.33  to  3.4  in  length. 

ih  Heail  l»»ng.  3.43  in  length:  eye  'IM  in  head nuicropA/An/nia, 30 

ff.  Body  det-'p.  ventral  outline  arched,  forming  an  even  curve  from  snout  to  vent;  depth  2.75  to  3;  eye  2.66  in 

hea<i humendi*^  31 

na.  Side  with  a  ver>'  distinct  lateral  silvery  band;  scaU^  very  Ann.  without  vertical  strise;  mouth  ver>-  small,  almost 
vertical:  tet^th  .^mall.  none  on  vomer,  tip  of  snout,  chin,  and  upper  fins  dusky AcAiJera 

30.  Sardinella  macrophthalma  (Ran zani).    ^^Sttniinn.** 

UqsuX  3.5;  depth  3.4;  eye  3;  snout  3.4;  maxillary  2.1;  mandible  1.9;  interorbital  4.1;  D.  16; 
A.  17;  jioftoral  1.5;  ventral  2.5;  cau<lal  1.1;  scales  40-10;  scutes  alM»ut  28. 

C'los**  to  .S*.  humeralii  but  differing  in  shaiie,  chiefly  in  gn*ater  slendemei«  of  Ixxly;  the  ventral 
outline  is  not  so  strongly  an-heil,  hea«l  not  quite  s»>  heavy  and  more  p<jinted,  an<l  in  spirits  the  outlines 
ii(  scaU's  are  less  <listinct.  Humeral  siK>t  said  (Jonlan  A,  Evermann)  to  lie  usually  evident  but  some- 
tiiiii*s  wanting.  In  all  our  specimens  it  is  absent.  A  dark,  rather  indistinct^  longitudinal  stripe  from 
humeral  region  to  base  of  up{ier  lolie  of  caudal  separate<l  from  the  dark  of  the  lju<*k  by  a  pale  8tri|)e. 
Otherwise  as  in  S.  humeniliit,  with  which  it  is  taken. 

West  Imlies,  Cuba  to  Brazil;  not  cvmimon.  Nine  examples,  2.5  to  6  inches,  from  San  Juan.  Puerto 
Real,  Culebra,  an<l  Fajanlo. 

Hupfa  mamtpMhiilmn  Ranzani.  Nov.  Comm.  Ac.  Sci.  Bonon..  V,  330,  1842,  Braxil. 
Hiirtntjula  mncuUtMi  Cuvier  «&  Valenciennes,  Hist.  Nat.  Pow..  XX,  292.  1^7,  Martinique. 
lltirrn*jHln  jaijunna  IHH'y,  Repertorio.  I.  Ifi9,  ISCii.  Jagiia,  near  Cienfue^w.  (^b«. 
SttnliMlln  utturtnththttlmu*,  Jonlan  &  Evermann.  1.  c,  4:)0.  189i>. 

31.  Sardinella  huxneralia  (Cuvier  (&  Valenciennes).    '*.Sri»v/«w/i";  S*irdina  Eframnda;  White-hill, 

Hea<l3.5;  depth  3;  eye  2.7;  snout  3.4;  maxillar\'2;  mandible  2;  interorbital  4.3;  D.  10;  A.  17  or 
IS;  pectoral  1.4;  ventral  2.2;  cauilal  1.2;  scales  40-10;  scutes  27  to  30.  Resembling  0//uif/ioiif//m,  but 
without  the  prrxluce<l  ray  in  dorsal,  an«l  with  heavier  head,  larger  eye  and  scales;  fine  teeth  on  jaws, 
(lalatines,  and  tongue;  eye  with  a  thin  adipose  eyelid;  stales  large,  firm,  with  vertical  striie. 

Rlue  aliove,  silvery  below;  a  dusky  humeral  si>ot;  some  golden  on  opercle  behind  eye;  chin  and 
snout  duskv. 

Very  common  and  much  use^l  as  foo<l;  captun^l  extensively  with  the  cast-net.  Eighty-nine 
examples,  3  to  5.5  inches,  <*ollecte<l  at  San  Juan,  Palo  Seco,  Mayaguez,  Puerto  Real,  Rxjueron,  Arroyo, 
Ilucanf,  and  Culebra;  one  from  San  Genmimo. 

Harmquln  huntrrnli*i^\\\.  is.  Val..  Hist.  Nat.  PoLss..  XX.  293.  1M7.  Rio  Janeiro;  Bahia;  Guadeloupe;  Santo  Domingo. 
AlautaMritUa  Cuvierd:  Valenciennesc.  Hist.  Nat.  Poi<w..  XX.  429, 1M7. Guadeloupe;  Bahia. 
ilarrnipUa  pfnmct/lx  Goodc  &  Bean,  Proc.  U.  S.  N.  M.  1879  (Not.  5) ,  152,  PensacoU,  Fla. 
SartUndta  kuw»eralU,  Jordan  A  Bvemumn,  1.  c,  431, 1896w 
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Oenui  86.  0FI8TH0NE1IA  Oill.     Thread -herrings. 

Characters  essentially  those  of  SardineUa,  except  that  the  last  ray  of  the  dorsal  i.««  produce<l  in  a 
long  filament  as  in  Dorosoma^  MegalapSy  and  Tarpon.     Species  few,  American. 

32.  Opisthonema  og'linum  (Le  Sueur).     Tliread  Herring;  Machueh;  Caillen-Tnsifart;  Sprat. 

Head  4.7;  depth  3.2;  eye  3.6;  snout  3.3;  nnaxillary  2.5;  mandible  2.1;  inten>rbital  4;  D.  17  to  19; 
A.  23;  pectoral  1.4;  ventral  2.7;  caudal  0.6;  scales  50-15;  sc^utes  about  31. 

Body  much  compressed  below,  ventral  outline  trenchant,  much  more  strongly  arched  than  dorsal; 
head  small;  mouth  small,  the  wide  maxillary  reaching  about  to  front  of  pupil,  the  lower  jaw  barely 
projecting;  opercle  with  a  deep  emargination  at  lower  angle;  a<lipose  eyelid  present;  fins  small,  last 
dorsal  ray  greatly  produce<i,  reaching  l^ase  of  caudal  in  younger  individuals,  somewhat  shorter  in  older 
ones;  pectoral  fitting  into  a  shallow  depression;  ventral  small,  with  an  accessory  scale  nearly  as  long  as 
fin;  anal  extremely  low;  caudal  lol>e8  long  and  slender,  subequal;  scales  large,  cycloid,  rather  loosely 
attached;  lateral  line  absent. 

Color  in  spirits :  Bluish  alx)ve,  silvery  below,  hack  with  interrupted  brownish  longitudinal  stripes 
along  middle  of  rows  of  scales;  a  dusky  shoulder-spot,  the  young  with  a  series  of  smaller  spots  l)ehind, 
and  black-tipped  caudal  lobes. 

West  Indies,  north  to  the  Carolinas,  f>ccasionally  to  Massachusetts;  common;  47  examples,  3.25 
to  9  inches,  from  San  Juan  Market,  Palo  Seco,  Mayaguez,  Guanica,  llucares,  Isaln^l  Seguuda,  and 
Fajardo;  one  from  San  Geronimo. 

Clupea  thrissa  Brouasonet,  Ichthyologie,  fa.sc.  I,  1781!,  Carolina;  Jamaica;  not  of  CNbock,  1757. 

MeffcUops  oglina  Le  Sueur,  Jour.  Ac.  Nat.  Sci.  Phila.,  I,  1817,  359,  Newport,  R.  1. 

Meffolops  notata  Le  Sueur,  Jour.  Ac.  Nat.  Sci.  Phila.,  I,  1817,  359,  Guadeloupe. 

ChatolSBUs  ngnifer  De  Kay,  N.  Y.  Fauna:  FiHhes,  264,  1842,  New  York. 

Chato€88its  eumorphus  Gorhc,  Nat.  Sojourn  in  Jamaica.  290, 1851,  Jamaica. 

Opigthanemua  ihrtsm,  Poey,  Fauna,  Puerto-Riqueiia, 343,  1881;  Stahl,  l.c.,KOan«l  166,  188:J. 

OpMhonema  oglinum,  Jordan  A  Evennann,  I.e.,  432, 1896. 

Oenai  26.  ILI8HA  Gray. 

Body  much  compressed,  thorax  and  abdomen  strongly  serrate<l.  Scales  moderate;  lower  jaw 
prominent;  mouth  moderate  with  rasp-like  bands  of  minute  teeth  on  jaws,  palatines,  pterygoids,  and 
tongue;  none  on  vomer.  Anal  fin  very  long;  ventrals  present,  small,  inserted  before  the  small  dorsal; 
upper  ray  of  pectoral  strong;  caudal  deeply  forked. 

Tropical  coasts  of  America  and  Asia.     Only  one  species  known  from  Porto  Rico. 

a.  Anal  rays  40  to  45;  anal  placed  behind  dorsal. 

b.  Dorsal  rays  19  or  20;  eye  4  in  head fiavipinni* 

bb.  Doraal  rays  15;  eye  3.5  in  head Metkeriana,  33 

33.  niaha  bleekeriana  (Poey).     Manjvui;  Ancluni  Pelaila. 

Depth  5.66  in  length  with  caudal;  eye  3.5;  I).  15;  A.  4.3;  scutes  25;  ventral  line  strongly  curve*!. 
Mouth  wide,  oblique.  Anal  placed  liehind  dorsal;  length  of  anal  eijual  to  its  <listance  from  jiosterior 
border  of  eve.     Scales  vtTv  caducous.     Silverv. 

Matanzas,  Cuba;  rare.     Not  obtained  by  us,  but  inclu<le<l  on  the  authority  of  Poey  and  Stahl. 

PdUma  bleekeriana  Poey,  Repertorio,  II,  242,  1867,  Matanzas,  (Miba;  l»»)ey.  Fauna  Puerto-Riquefta,  343,  1881;  Stahl.  1.  <-., 

79  and  166,  1883. 
IlUha  bleekeriana,  Jordan  ^V  Kvermann,  1.  c,  436,  1896. 

Family  XVIII.  ENGRAULIDID^.     The  Anchovies. 

Body  elongate,  more  or  less  compressed,  covered  with  thin  cycloid  scales.  Head  compressed. 
Mouth  extremely  large,  more  or  less  oblique,  usually  overlapped  by  a  pointed,  compressed,  pig-like 
snout.  Gape  very  wide,  maxillary  very  long  and  slender,  formed  of  about  three  pieces,  extending  back- 
ward far  behind  eye,  in  some  species  beyond  head.  Premaxillaries  not  protractile,  very  small,  firmly 
joined  to  maxillaries.     Teeth  usually  small,  sometimes  obsolete,  usually  fine  and  even,  in  a  single  row 
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in  each  jaw;  canines  eometimes  present.  Eye  large,  well  forward,  without  adipose  eyelid.  Preorbital 
narrow.  Opercles  thin  and  membranaceous.  (lillrakers  long  and  slender.  Branchiostegals  slender, 
7  to  14  in  number.  Gill-membranes  separate  or  jolne<l,  free  from  the  isthmus.  Pseudobranchiae 
present.  No  lateral  line.  Belly  rounded  or  weakly  serrate.  Fins  various;  dorsal  usually  short  and 
me<lian;  no  adipose  fin;  caudal  forkwl. 

Small,  carnivorous  shore  fishes,  usually  swimming  in  lai^ge  schools  on  sandy  shores;  abundant  in 
all  warm  seas,  occasionally  entering  rivers.     Only  one  of  the  American  genera  known  from  Porto  Rico. 

a.  Teeth  In  jaws  equally  small,  if  ptresent;  no  canines Stolephobus,  27 

an.  Teeth  in  jaws  unequal,  some  of  them  enlarged  and  canine-like Lycengbaulib 

m 

Qennt  27.  8T0LEPH0BTT8  LactfpMe.     Silvery  Anehoviei . 

Body  oblong,  compresse*.!,  coverc<l  with  rather  large,  thin,  deciduous  scales.  Belly  rounded,  or 
weakly  compressed.  Snout  conical,  compreseeci,  projecting  l)eyon<l  the  very  large  mouth.  Maxillary 
narrow,  little  movable,  usually  fonneil  of  three  pieces  exten<ling  backwani  far  l)ehind  eye  to  Xrase  of 
mandible  or  beyond,  not  l)ey(md  gill-opening.  Premaxillaries  very  small.  Teeth  small,  suljequal, 
present  at  all  ages,  iL*<iially  on  jaws,  vomer,  palatines,  and  pterygoi<is.  Anal  fin  moderate,  free  from 
caudal  (its  rays  12  to  40).  No  petrtoral  filaments.  Dorsal  inserteil  about  midway  of  body,  ixieterior  to 
ventrals.  Pectorals  and  ventrals  ea<'h  with  a  large  axillary  s^-ale.  Adipose  eyelid  obsolete.  Vertebne 
about  40  (40  to  42)  in  siMvies  examine^!.  Flesh  rather  jjale  and  dry,  more  or  less  translucent;  bones  firm. 
Pheudobranchiaj  present.  Branchiostegals  9  to  14.  Gillrakers  long  and  slender.  Gill-membranes 
sojttirate,  free  from  the  narn>w  isthmus. 

Species  al)out  50;  small,  lUiniivorous  nhore  fishes,  swimming  in  large  schools  on  sandy  shores  of 
all  warm  seas,  occasionally  entering  rivers;  usually  marke<l  by  a  very  broad,  <listinct,  silvery  Viand. 

a.  Anal  ravH  12  to  14:  body  ver>'  Hlender,  depth  6  in  length;  no  dintinet  lateral  band tniarchua 

na.  Anal  rays  15  to  17;  tKnly  Mlender,  com|>rea8ed,  depth  5  to  G  in  length. 
h.  Maxillaryithort,  nottiuite  reaching  margin  of  preopen'le:  lateral  Viand  well  defined,  thnt'-fourt  hn  eye.  itfr/n«Haiu»,M 
W>,  Maxillary  of  moderate  length,  reaching  bey(md  preopen'le  nearly  to  gill-opening. 
/•.  Side  vrith  a  well-<leflned  lateral  silven*  Imnd;  belly  not  serrulate. 

♦/.  Eye  A  in  head,  as  long  as  snout;  wales  caducous cubanut.  35 

i/</.  Eye  3.33  in  head,  longer  than  snout:  axillary  sheaths  Yer\'  large perthectUus 

aaiu  Anal  rays  19  to  24. 

e.  Side  with  a  distinct  silver}-  lateral  band,  with  well-defined  edges. 

/.  Maxillaiy  long,  reaching  i>aHt  rrx>t  of  mandible,  nearly  or  quite  to  gill-opening:  snout  projecting  considerably 

beyond  lower  jaw. 
g.  Body  moderately  elongate,  depth  4  to  4.75  in  length  of  body. 
h.  Silver}'  lateral  band  ver>'  sharply  defined,  as  broad  as  eye  or  slightly  narrower,  not  much  narrowed  anteriorly; 

eye  large.  3.5  in  head;  belly  .serrulate;  A.  20;  gillrakers  two-thirds  eye hrownii,  36 

</f7.  BfKly  more  elongate,  depth  about  5.25  in  length  of  lK>dy;  gillrakers  as  long  as  eye.    A.  23  or  24;  eye  4.4  in 

head churragtomus.  37 

ff.  Maxillar}'  short,  not  reaching  nsUof  mandible;  eye  small,  not  longer  than  snout,  4  in  head;  silvery  stripe  rather 

diffuse,  half  bnwder  than  eye;  Issly  little  <.H»mpn»*5C<l.  appnmching  Kitifniuli*  ntortUu  in  f»>rm argyrophann* 

re.  Side  without  di.stinct  silver}'  band,  or  with  a  faint  diffuse  streak. 
i.  ('^(tercle  short,  distance  from  lower  |MNterior  angle  of  cheek  to  grill-<>p<.'ning  much  le^«4  than  from  same  point  forward 

to  middle  of  eye;  snout  bluntish.  not  pdmIucihI. 
J.  Dorsal  rays  12  to  14. 

k.  A  nal  rays  18  to  20;  depth  (..♦) lyolepU,  38 

kk.  Anal  rays  23;  depth  3.3 i/nnmuti,  39 

jj.  Dorsal  rays  15  or  16;  anal  2:1  or  24. 

/.  Depth  3.3;  snout  mu<'h  pn»je<ti!iir {riHtrrii,  40 

awttt.  Anal  rays  alK>ut  30  (25  to  36) . 

m.  Silver}'  lateral  band  diffuse  or  olj«r>lote;  lj<Kly  much  muipre^s^tl;  vye  3  to  :i,5  in  head, 
n.  Gillrakers  shorter  than  eye;  lateral  band  narn>w. 

0.  Belly  slightly  serrulate;  gillrakers  tw»>-thirds  eye;  .scales  caducous;  anal  ray8  25»»r20 mHchUli 

nn,  Gillrakers  long  and  slender,  longer  than  eye;  l>elly  trenchant,  not  serrate:  .M'ales  40:  lateral  Imnd  broad  and  diffuse 
or  obsolete;  snout  much  projecting. 

;>.  Snout  moderately  i»ointe<l;  minute  tei'th  in  both  jaws;  lateral  l>and  diffuse dnproidett 

aaaaa.  .\nal  fin  extremely  long,  its  rays  37  or  38.    Lateral  band  ill  define<l  or  obsolete:  snout  |M>inte<l.  much  proje<*ting; 

insertion  of  dorsal  nearer  snout  than  base  of  caudal;  subopcrcle  with  a  flat  triangular  pn>minence spin(fer 

U.  Depth  4.3;  snout  little  projecting pofyi 

pp.  Snout  ]K>inted;  minute  teetli  in  upper  jaw  only;  lateral  band  obsolete prxtdwiut,  41 
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84.  Stolephorus  perfasciatus  (Poey) . 

Head  4;  depth  6;  eye  3.7;  snout  4.4;  maxillary  1.5;  mandible  1.5;  interorbital  4.2;  I).  12  to  15; 
A.  14  to  16;  scales  about  40,-7.  Body  very  slender,  the  l)ack  wide,  the  Ijelly  compresee*!  to  a  rather 
trenchant  keel  with  weak  semilations;  snout  shorter  than  eye,  pohiteil,  and  considerably  projecting; 
top  of  head  with  a  slight  meilian  ridge;  maxillary  rounded  at  end,  shorter  than  in  the  oth€»r  spe<'ies, 
reaching  not  quite  to  edge  of  preop€»rcle;  front  of  anal  under  last  rays  of  dorsal. 

C-olor  much  as  in  *S'.  hroumii,  the  lateral  Ijand  nearly  as  wide  as  eye,  in  spirits  its  upper  eilge  bor- 
dered with  dark. 

Florida  Keys  to  Cuba,  Portf>  Rico,  and  Jamaica;  tx)mmon;  15  spircimens,  2.75  to  4  inches  long, 
from  Aguadilla. 

Engrauiis per/cucialus  Poey,  Memorias.  IT,  313,  1861,  Cuba. 
StokphuTus  ptnr/wiciatu»,  Jordan  &  Evennann,  1.  c.  441, 1896. 

36.  Stolephorus  cubanuB  (Poey). 

Head  5  in  length,  with  caudal;  depth  6.66;  eye  4;  D.  14;  A.  17.  Allied  to  S.  braumiiy  but  with 
anal  shorter.  Body  slender,  conipresseil.  Eye  as  long  a«  snout.  Maxillary  with  teeth,  its  tip  extend- 
ing beyond  opercular  bonier.  Dorsal  Vieginning  midway  between  front  of  c^audal  and  posterior  edge  of 
eye;  i)et!toral  not  quite  reaching  ventral.  Scales  caducous.  A  silvery  band  one-fourth  depth  of  Ixxly. 
Length  2.75  inches.     Cuba  an<l  Porto  Rico.     Not  seen  by  us;  included  on  authority  of  Poey  and  StahL 

EngraulU  cubanus  Foey,  SynoiMtis,  4'M,  1868,  Cuba;  Po<>y,  Fauna  Puert(>Ki<iuofia,  344.  1881;  Stahl,  1.  <•..  80  and  166,  188;). 
StoUphorus  cubanus,  Jordan  A  Evermann,  I.  c,  442,  1896. 

86.  StolephoruB  brownii  (Gmelin).     Slrijted  Anchot^y;  Manjtui. 

Head  3.7;  depth  4.9;  eye  3.5;  snout  4.6;  maxillary  1.1;  mandible  1.4;  interorbital  4.3;  D.  13  to 
15;  A.  20  to  23;  petttoral  2;  ventral  2.8;  camlal  1.6;  Bcales  3«,-7.  Body  slender  but  little  tximprt^sed, 
not  elevated,  the  dorsal  outline  nearly  straight,  the  belly  compressetl  to  a  not  very  trenchant  eiige; 
scales  deinduous;  snout  much  projecting,  shorter  than  eye,  maxillary  reaching  nearly  to  gill-o|)ening; 
teeth  long  and  slender,  on  both  maxillary  an<l  lower  jaw;  dorsal  and  anal  with  a  low  Imsal  sheath; 
front  of  dorsal  nearer  liase  of  caudal  than  snout. 

Translucent  in  life,  with  a  very  distinct  and  well-defineil  silvery  lateral  band,  usually  narrower 
than  eye;  on  the  caudal  peduncle  just  before  the  end  of  the  lmn<l  it  is  slightly  narrower  than  in  the 
rest  of  its  course. 

Cape  Cod  to  Brazil.  The  most  abundant  of  the  American  anchovies;  abundant  in  Porto  Ricx); 
33  examples,  from  Palo  Seco,  Mayaguez,  Ihierto  lieal,  Ilucares,  Isabel  Segunda,  and  Fajardo. 

Piquiiinga,  Marcgrave,  Hist.  Bras..  159,  1648,  Brazil. 

Menidia,  Browne,  Hist.  Jamaica,  441,  n.V,  Jamaica. 

Atherina  brotvnii  (imulin,  Syst.  Nat.,  1397,  1788,  Jamaica;  after  Browne. 

Egox  tpttetu*  Bonnaterre,  Tabl.  Ichth.,  175, 1788,  Jamaica;  after  Browne. 

Eiufrauli*  lannUnUus  Cuvier,  Ki^gne  Animal,  ed.  2,  vol.  2,  32:t,  1829,  Brazil;  after  IHquiiinon  of  Marcijravc. 

Engraulin  tricolor  Agawiz,  Vise.  BraKil.,  51, 1829,  Bahia;  J*arA. 

Enffraulis  piquitinga  Agaflsiz,  JMrc.  BraHil.,  i»l.  23,  fig.  1,  1829,  Bahia;  ParH;  same  typ<>  as  tricolor. 

Argentina  menUlia  Gronow,  ("at.,  141, 1854,  Jamaica;  after  Browne. 

Stolephorm  hiulcwt  Ooode  &  Bean,  Proc.  U.  S.  N.  M.  1879  (Man^h  25,  1880),  34.3,  (Clearwater  Harbor,  F!a. 

StitlrphonM  brotmii,  Jordan  A.  Evermann,  1.  c,  443,  1896. 

87.  StolephoniB  choerostomiiB  (Goode).     Hog-mouth  Fry. 

Head  3.5;  depth  5.3;  eye  4.6;  snout  4.6;  D.  13;  A.  23;  scales  :W.  Snout  projecting  much  l)eyond 
lower  jaw,  which  just  passes  vertical  fnun  front  of  eye;  eye  as  long  as  snout.  Maxillary  tafiering, 
reaching  gill-opening.  Gillrakers  10  -{-  25,  as  long  as  eye.  Dorsal  inserted  l)efore  middle  of  body;  anal 
under  middle  of  body;  pectoral  reaching  front  of  V(»ntrals;  scales  large. 

Brownish,  with  a  lateral  silvery  Ixainl,  Jis  broa<l  as  eye. 

This  s|)ecies  reaches  a  length  of  2.75  inches.  Hert^tofore  known  only  from  Hamilton  Harl)or, 
Bermuda  Islands.  Apparently  common  about  Porto  Rico,  sjHicimens  having  lx?en  obtained  by  us  at 
Hucares,  Puerto  Real,  and  Fajardo. 

EngratUis  charottomus  Qoodc,  Amer.  Jour.  8ci.  Arts,  August,  1874, 125,  Bermudas. 
Stolephorus  choerostomus,  Jordan  &  Evermann,  1.  c,  444, 1896. 
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88.  Stolephoma  lyolepU  Evei 


n  &  Mareh,  i 


Head  4.3;  depth  6.9;  eye  4.6;  snout  4.2;  niaxillar>-  1.4;  mandible  1.4;  intertirbilal  4.4;  J>.  12  to  14; 
A-  18  to  20.  Body  i>leniler  anil  roinpremeil,  tlit  ilorval  oiiil  ventral  iiutlmea  nearly  alike,  liltte  arched; 
candal  i)e<Iuncle^ntly  taperinif;  noHemf  evidt-nl;  snout  notgreatlyjiroduf-ed;  maxillary  with  freeond 
rounded,  reai^hintc  l>eyond  rootof  umndible  ti>edgeuf  preupercle,  anne<I  with  line  teeth;  lower  }Bwwitli 
minute  teeth,  smaller  than  thone  of  maxillary;  anal  inserteil  under  laet  dotval  lay;  iwalvs  deciduous. 

Golorinapirits:  Fletth-color,  without  *>ilveryliand,  a  lateral  longitudinal  rowoft<mallblai'k  pigment 
dots,  which  are  stellate  under  a  lens,  usually  more  numerous  posteriorly;  a  single  row  ol  several  lat^r, 
circular  black  PiHttsaiTowoiien-le,  and  8numl>ersialterMlon  topol  head;  a  row  of  hlack><potaat  batieof 
anal  and  a  few  nmall  black  blotches  about  lia^e  of  isudal  rays;  pcritoneuni  with  rows  of  black  dotf,  thew; 
showing  faintly  thniugb  the  flesh  on  the  wide  near  ventral  outline  between  pectoral  and  venlml. 

This  speciec  i^  rflated  In  S.  ciirliu  and  S.  jxxTli,  Ixith  Pacific  coast  species,  from  each  of  which  it 
differs  apparently  in  the  fewer  anal  rays.  Thirty-M.'vcii  speiiniens  of  nearly  uniform  site  wen>  iiillccted 
atCulebra,  February  10,  i,f  whi.^li  the  type  (So.  49528,  V.  S.  N.  M.)  ix  1.5  IncheM  long. 


Fl.l.  14.— .StofrvAnnif 


n  A  Man>h. 


SB.  Stolepborus  ^anuAui  Eveniiuii 

Heail  3.2;  depth  .1.3;  eyeil.S;  snout  .'>.5:  inaxillarj- 1.7;  mandibU- 1.7;  interorbital  5;  Jl.  14;  A.  23; 
pectoral  l':  ventral  3.5;  caudal  l.'i;  M-alt-s  42,-9. 

Body  coui  para  lively  ileep  and  strongly  compret*e<i;  belly  not  strimgly  trenchant,  without 
semilatioiis;  snout  thick,  mui-h  projei-ting;  inaxillary  reaching  iii-arly  to  root  of  mandible,  very  finely 
and  weakly  serrate;  eye  lante;  tip  of  lower  jaw  reaching  vertical  from  front  of  eye;  distance  from 
lower  posterior  angle  of  cheek  to  vertical  from  iKwterior  margin  of  oi)errle  much  lew  than  from  same 
point  to  eye;  dorsal  inserted  far  in  adi-aniv  of  anal,  just  behind  insertion  of  ventmls,  midway  between 
anterior  edge  of  pupil  uiiil  liaw  of  caudal. 

Color  in  spirits:  Back  dark  to  near  the  median  line,  below  this  somewhat  reddish;  rest  of  bodj 
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below  a  line  from  shoulder  to  upper  base  of  csutlal  Hitvery;  some  golden  on  snout  and  behind  eye;  no 
lateral  band. 

This  Bpeciea  haa  a  general  reeemblance  to  Sttdephorta  prvdudu*,  but  ie  unquestionably  distinct 
from  it;  the  anal  is  much  shorter  and  ini^rted  farther  back,  the  body  is  deeper,  the  eye  larger,  and 
the  snout  longer.  It  is  very  cloee  to  Slol^hortu  giibertL,  differing  chiefly  in  the  larger  eye,  in  tiie  color 
of  back,  uid  in  the  somewhat  lew  eharplycoQipret«ed  belly.  One  specimen,  the  type  (No.  49360,  IT.  B. 
N.  M.),  4.5  inches  long,  collected  at  Puerto  Real,  January  27,  1899. 

Sbite^Jmnui  garmoRi  ¥.vKtiaaan  it  JStxAt.  Report  U.  B.  F.  C.  ISM  (December  19, 18M).  S^  Pueno  R«l,  PorloRlco. 

40.  Stolepborua  gilberti  Evermann  A  Marsh. 

Head  3.2.'i;  depth  Z.i;  eye  4;  snout  6;  maxitlary  1.7;  mandible  1.7;  interorbital  -t.O;  D.  15;  A.  23; 
pectoral  2.1;  ventral  3.5;  raudal  1.3;  scales  42-9. 

Body  comparatively  deep  and  strongly  compreeaed,  belly  trenchant,  without  serrations;  snout 
thick,  much  proje<;ting;  maxillary  reaching  nearly  to  root  of  mandible,  scarcely  serrate;  eye  moderate; 
tip  of  lower  jaw  reaching  vertical  from  fnint  of  eye;  distance  from  lower  posterior  angle  of  cheek  to 
vertical  from  poeterior  margin  of  opercle  much  less  than  from  same  point  to  eye;  dorsal  inserted  far 
in  advance  of  anal,  just  behind  insertion  nf  ventral^,  midway  between  anterior  edge  of  eye  and  base 
of  caudal. 


Fib.  U.— SfofepAonu  uilbertl. 

Color  in  spirits:  Back  light-olivoueons  with  dark  pu  net  illations;  m>t  of  body  below  a  line  from 
shuutder  to  upper  base  of  caudal,  silvery;  faint  tractv  of  golden  U^hind  tye;  no  lateral  Itand. 

This  species  is  very  close  to  SuAephonti  garnutni,  differing  chiefly  in  the  miicli  siiialler  eye,  the 
more  uniform  color  of  tlie  back,  the  somewliat  more  sharply  compressed  belly,  and  the  more  nearly 
entire  maxillary.  One  8i>ecimen,  the  type  (No.  49359,  U.  S.  N.  M. ),  4.5  inches  long,  collected  at  Falo 
Keco,  near  San  Juan,  January  13,  1699,  associated  with  S.  pnKlueliiii,  with  which  H|ie<'icM  U>tli  N.  gilliali 
and  S.  gimnani  Evermann  &  Matah  are  allied. 

.Sr'iIr]iA»nu',iia>rrlf  Hrannann  &  Mush.  Report  U. R. F. (:.  IKM  (December  ID),  WO.  VaMiHeea,  Porln  Klni. 

4X.  Stolephorua  productus  (Poey).     Iftdnulu;   Gniblier  liriHul-hfoil. 

Heail  3.6;  depth  .3.7;  eye  3.9;  snout  7;  maxillary  1.3;  mandible  1.4;  interorbital  4.0;  I).  13;  A, 
31  to  .13;  pectoral  1.75;  ventral  3.3;  camhd  1.1;  scales  43-8. 

Body  elongate,  not  elevated,  strongly  compressed,  belly  not  rounded;  head  small,  broadest  above, 
the  pointed  snout  projecting  beyond  month;  eye  large,  much  greater  than  length  of  anout,  placed  liigh 
and  well  forward;  mouth  very  wide,  maxillary  very  lung  and  thin,  reacliiug  to  or  beyond  root  of 
mandible  nearly  to  gill-opening,  ending  in  a  point;  dentition  very  weak,  edge  of  maxillary  )x.-iiig 
minutely  serrate,  no  teeth  In  lower  jaw;  flns  small,  jiccloral  inserted  under  gill-ojicning,  ventral  very 
Binall,  anal  long  and  low,  caudal  deeply  forked;  dorsal  and  anal  with  a  basal  sheath  of  scales;  un 
lateral  line;  scale«  large,  somewhat  deciduous. 
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Silver}'  on  side?,  the  back  darker,  no  lateral  l>and. 

Known  only  from  Chilia,  Jamaica,  an«l  Porto  Ric«».  One  of  the  larger  anchovies;  rather  eiimmon; 
16  specimens  of  about  6  inches,  fnmi  Palo  Stn***  and  Pon«'e. 

EmgraulU  pntduciu*  P»»ey.  Re|KTtorio.  I.  3?!4).  18iJ6.  Cuba. 
StnlrfthfTti* prtnluiiy*.  JuhIhti  ^  KvcrmHnri.  I.e..  447.  lJ<9C. 

Family  XIX.  SYNODOXTII).€.     The  Lira rl -fishes. 

Body  «»blong  or  elongate,  little  «*omprw»<e4l,  o>vere<l  with  cycloid  scales,  rarely  naked.  Mouth 
ver\'  wide,  the  entin*  margin  of  the  upper  jaw  forme<l  by  the  long  and  slender  premaxillaries,  chwely 
adherent  to  which  are  the  slender  maxillaries,  the  latter  m<>stly  nidimental  or  obs<»lete,  never  widened 
at  tip.  Teeth  nmstly  i-anliforni  on  lK»th  jaws,  tongue,  and  {lalatines;  canines  rarely  present;  large 
teeth  usually  depre!**ible.  No  liarbels.  Oj^ercular  lN»ncsiL*iually  thin,  but  complete.  Gill-membranes 
wtiiarate,  free  fnmi  the  isthmu.'^.  Branchiostegals  usually  numerous.  Pseudi>branchiie  present.  Gill- 
rakers  tuliercular  or  ol)pM^lete.  lateral  line  j>re-ent.  Adip<:>sc»  tin  pn*sent,  rarely  ol>s<>lete;  dorsal  fin 
short,  of  soft  rays  only;  i^ctonib*  and  vcntrals  pn»sc»nt;  anal  tin  nifnlerate  or  long;  i*audal  forke«l. 
Skeleton  rather  well  ossifie<l.  Air-bladder  small  or  wanting.  Intestinal  c-anal  short.  Sides  s« Hue- 
times  with  phosphon*scent  sjH»ts  or  photophon»s.  Kggs  incltisiil  in  the  sai-s  of  the  ovary  and  extrude<l 
tlin»ugh  an  t»viduct. 

Genera  a Ixmt  10;  s|»ecies  aUmt  40,  mostly  inhabiting  shore  waters,  .•«ome  of  them  d«^scending  to 
the  depths. 

a.  .^-aU*  prt-scnl.  m»»re  or  K-ss  adhtrt'iit. 

h.  Teeth  of  pn*ma.xiIlHr\'  !>imi>lt'.  iH^mpix-jeictl.  not  LiarU-il.  in  onv  or  two  ri»ws:  a  bmad  baud  of  similar  if«»th  on  palate. 

r.  Vent  aN»ut  midway  lietween  \iA>e  of  i'au«lal  and  axil  of  |»i><*toniI:  ht'Mil  short,  hhnit.  compn.'Tveil. 

TKAtHl.NOCEPHALCS.  '2S 

rr.  Vent  much  nearer  lia."*^  of  rauilal  than  axil  of  jieetoml;  head  depr^-sji*^!.  witli  flat  trianf(ular  snout ...  SVNODrs.  "JU 
bb.  Ti-eth  of  premaxinar>-  in  a  vi-ry  hmail  liaml.  »-urve«l.  une«iual.  and  l«irl»e<l  at  thi*  end;  a  similar  l»»nd  on  palatines. 

BATHYSAfRlJI 

nti.  S<'ales  vi-ry  oaduiHMisor  wantint?;  teeth  in  narn»w  ImikIs:  vent  inR»ifri«ir Bathvlaco 

Qennt  28.  TKACHIKOCEFHALTTS  Oill. 

This  genus  is  <'li.»sely  relate<l  to  .S///i/k/»w,  fn.>m  which  it  differs  <'hietiy  in  fonn  and  in  the  relative 
development  of  the  tins.  H«M.ly  strait,  hea<l  slu>rt,  blunt,  and  «'ompreSfc*e<l.  Vent  wfll  forme«l,  aUmt 
midway  liet ween  base  iti  t-au<lal  and  axil  of  pectoral,  under  tip  of  hvt  dorsal  ray.  Teeth  as  in  »Symx/itK, 
but  slender,  smaller,  and  rlosi^ly  si»t.     I»wer  jaw  j»rojecting. 

S|H**-ies  few;  shore  tishes,  widely  diffu.«*e<l  in  tropii*al  seal.**. 

42.  Trachinocephalus  myops  iForst«Ti.     (irtmml  Sit*nrimj:  iMimrUt. 

Hea<l.*?.4;  <lepth5;  eyer>.4;  maxillary  l.S;  mandible  1.5;  iiiterorbitallO;  1).  12;  A.  14;  pectoral  2.6; 
ventral  1.1;  <-audaI  !.<>;  scales  4-o,H-7.     Vertebnc  .>8;  cim-a  25.     Sn<»ut  verv  short,  shorter  than  eve 
lower  jaw  very  slightly  j»n:»je<'ting;  top  of  head  s<-alele?^,  very  rough;  interorbital  s|kii(V  with  an  abrupt 
longitu<linal  depre»*ion.     Ptvtoral  very  short,  veiitrals  long,  rea<'hing  vent. 

Color  in  spirits:  Very  light  bn>wn;  :»  or  4  rather  faint  longitudinal  lines  aU>ve  lateral  line,  these 
demantiting  color  stri]>es  in  life;  tnu'es  of  longitudinal  dark  lines  l»c*low  lateral  line;  liack  with  (>  or  8 
oljscure  dark  vertical  liars,  Iwrely  crossing  lateral  line:  an  oblong  <lark-bn>wn  scapular  blotch;  adark- 
bn>wn  liand  fn»ni  eyea«'n>r^  lower  jaw;  tins  nearly  plain. 

One  sjiei'imen,  7  inches  long,  fnmi  San  <4eronimo,  eollectiMl  by  Mr.  Ge<>.  M.  <iray. 

Snimn  mtfffpt  Forster  M.<..  Bhx-h  A  S<-!jneider.  .<y>t.  lehtli..  4J1.  IKU.  St.  Helena. 

Oftturim  h-mnijirtUu*  Lm'i'\H.'*U- .  Hi.-'t.  Nat.  I*oiss..  V.  2:V.  iNti.  Martinique:  after  IMumior. 

NriMriix  fmn/ii/ux  .\§;a.««(iz.  Pis«\  Bra.«il..  Ni.  Iv2»j.  Brazil. 

r  Silmtt  trarhtHM  Sohlegel.   Fauna  Ja|M>nica.  l*oi>M»ns.   231.   1M2.   Jaf^tn:    the  hji>t    Indian.  <'hineM*.  and   Jafianeite 

form,  Trarhiu'M^ pfntlu^  liint»itiiJt.  is  little  if  at  all  difren*nt  from  T.  inyfi/M'. 
SaMrif*  br»:rtnMiri*  l\iey.  Memoriai-s,  II.  ;S06.  1M>1.  i^iba:  emuieitusly  fitated  to  have  lu  rayK. 
Trackinoeephalus  wyrj|#«.  Jonlan  &  Evermann.  1.  o..  533.  1896. 
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Oenui  29.  8TK0DTT8  (Oronow)  Blooh  k  Sehneider. 

First  superior  pharyngeals  cartilaginous;  second  without  teeth;  third  and  fourth  separate,  with 
teeth ;  lower  pharyngeals  separate.  Body  elongate,  subterete.  Head  depressed,  snout  triangular,  rather 
IK)inte<l.  Interorbital  region  transversely  conc»ve.  Mouth  very  wide;  preinaxillaries  not  protractile, 
very  long  and  strong,  more  than  half  length  of  head;  maxillaries  closely  connected  with  them,  very 
small  or  olisolete;  preinaxillaries  with  one  or  two  series  of  lai)^,  compressed,  knife-shaped  teeth,  the 
inner  and  larger  depressible;  palatine  teeth  similar,  smaller,  in  a  single  broad  l)and;  lower  jaw  with  a 
band  of  rather  large  teeth,  tlie  inner  and  larger  teeth  depressible;  a  patch  of  strong  depressible  teeth 
on  tongue  in  front,  and  a  long  row  along  hyoid  bone;  jaws  nearly  equal  in  front.  Eye  rather  lai^, 
anterior;  supraorbital  forming  a  projection  above  eye.  Pseudobranchiaj  well  developed.  Gillrakers 
very  small,  spine-like.  Gill-membranes  slightly  (connected.  Top  of  head  naked;  cheek  and  opercles 
scaled  like  body;  body  covered  with  rather  small,  adherent,  cycloid  scales;  lateral  line  present;  no 
luminous  s^xits.  Dorsal  tin  short,  rather  anterior;  pectoral  moderate,  inserted  high;  ventrals  anterior, 
not  far  behind  pectoral,  large,  inner  rays  longer  than  outer;  anal  short;  mudal  narrow,  forked.  Vent 
{)osterior,  much  nearer  l)ase  of  caudal  than  axil  of  pectorals.  Branchiostegals  12  to  16.  Stomach  with 
a  long,  blind  sac  and  many  pyloric  cava.     Skeleton  rather  firm. 

Voracious  fishes  of  moderate  size,  inhabiting  sandy  bottoms  at  no  great  depth,  in  most  wann  seas. 
Si)ecies  numerous;  two  known  from  Porto  Rico. 

a.  Scales  large,  43  to  50  in  lateral  line,  which  has  a  blunt  keel  posteriorly. 

b.  Tips  of  first  rays  of  dorsal  not  reaching  tips  of  last  rays  when  depresHe<l:  snout  short,  broad;  shoulder-girdle  with 

alarge  black  blotch,  anal  rays  10 or  11;  scales 4-48-0 intermediu»,4S 

bb.  Tips  of  first  rays  of  dorsal  reaching  tips  of  last  rays  when  depressed. 

c.  Shoulder-girdle  with  the  black  spot  very  small  or  wanting:  snout  rather  pointed,  3.75  in  head;  ventrals  1.25  in  head; 

anal  rays  10  to  12 poeyi 

aa.  Scales  small.  58  to  68  in  lateral  line. 

d.  Anal  fln  very  short,  its  rays  8  only;  pectoral  fin  short. 

e.  Scales  moderate.  58  in  lateral  line;  snout  4  in  head;  shoulder-girdle  slightly  dusky;  dorsal  mottled synodun 

dtl.  Anal  fin  moderate,  its  rays  10  to  13;  shoulder-girdle  chiefly  yellowish. 

/.  Snout  very  broad,  broader  than  long;  about  10  scales  in  a  cross  series  from  dorsal  to  ventral;  jaws  subequal;  scales 
4-«)  to  64-5;  tail  with  a  slight  keel muru$ 

If.  Snout  not  broader  than  long;  more  than  10  scales  in  a  cross  series  from  dorsal  to  ventral:  lower  jaw  included;  tail 
not  keeled. 

g.  About  4  rows  of  scales  (6  counting  obliquely)  between  lateral  line  and  adipose  fln;  scales  on  cheek  in  4  to  Trows. 

h.  Head  vermiculate  above,  its  length  4  to  4.25  in  body;  7  rows  of  scales  on  cheek fastens,  44 

48.  SynoduB  intermediuB  (Agassiz).    Skirul  Diver. 

Head  3.8;  depth  7;  eye  7;  snout  3.8;  premaxillary  1.6;  mandible  1.4;  interorbital  5.8;  D.  11;  A.  11; 
pectoral  2.1;  ventral  1.1;  caudal  1.7;  stales  5-49-<].  li<xly  elongatt*,  fusiform,  slightly  depressed,  a  slight 
ket»l  on  cAudal  i>eduncle;  hea<l  rather  blunt  an<l  heavy;  scales  liehind  eye,  with  tul)es  or  muciferous 
canals;  tips  of  first  dorsal  rays  not  reaching  ti])H  of  last  rays  when  depresse<l.  F^ily  distinguishable 
from  S.  fieteiis  by  the  less  slender  Ixxly,  heavier  lu^l,  larger  scales,  and  color  markings. 

Color  in  spirits:  Grayish,  }>aler  l)elow,  each  row  of  scales  with  a  |>ale  longitudinal  stripe,  plainest 
on  sides;  about  eight  faint  dark  vertical  bars,  tenninating  at  middle  of  side,  a  dark  blot<'h  between 
their  ventral  ends,  plainest  in  the  young;  pectoral,  caudal,  and  dorsal  barred;  shoulder-girdle  with  a 
black  blotch  near  angle  of  opercle,  which  covers  it. 

This  sjHjcies  is  generally  common  and  ranges  from  southern  Florida  to  Brazil.  It  is  apparently 
the  most  abundant  specdes  of  Sifiiodwf  hi  Porto  Rico,  but  of  little  value  as  fooil.  Five  examples,  from 
7  to  12  inches  in  leogth,  were  collected  at  Puert<»  Real,  Boqueron,  and  Culebra. 

Haurus  intermedium  Agassiz.  in  Spix,  Pisclum  Brasil.,  81.  pi.  XL1V.  1R29.  Brazil. 

Saurm  anolis  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XXII,  483.  1H49,  Bahia;  Martinique. 

Syiiodus  interniedius,  Jordan  A.  Evermann,  I.e..  535.  189C. 

44.  Synodus  foetens  (Linmeus).     Lizard-fish;  GaUiuHmp;  Ixigarto;  Soap-fish, 

Head  4;  depth  8;  eye  8;  snout  3.4;  premaxillary  1.6;  mandible  1.4;  interorbital  5.5;  D.  10;  A.  12; 
pectorals  2.1;  ventral  1.3;  caudal  1.8;  scales  G-60-7. 

Body  very  slender,  the  caudal  i)etiuncle  without  trace  of  keel;  interorbital  space  with  radiating 
ridges,  plainest  in  adult;  opercles  with  5  rows  of  scales,  cheek  witli  7  rows. 
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Color  in  spirite:  (irayish,  otjecurely  mottlwl  with  darker  on  t>ack,  plain  white  below;  no  distinct 
longitudinal  lines  in  adult;  the  young  have  the  >>at'k  more  dintinctly  niottle<l,  sometimes  with  regular 
bars,  with  diffuse  regular  blotches  along  lateral  line  and  with  mort^or  less  distinct  longitudinal  stripes; 
fins  plain. 

Three  examples,  5.5  to  14  inches  in  length,  from  Puerto  Real,  B<K]ueron,  and  Isaliel  Segunda,  and 
two  young  from  Fish  Hawk  station  6063  in  Mayaguez  Harbor,  in  75  fathoms. 

Salmo  fatten*  LiiinsUK,  Syst.  Nat.,  ed.  XII,  5ia,  1766,  South  Carolina. 
Otmerus  albidus  Ijic<?pMe,  Hi»t.  Nat.  Poiw.,  V,  2L'9.  ISttJ.  Carolina;  after  Linn»Ufi. 
Ooregonu9  rubrr  Lac'^p^e.  Hist.  Nat.  Poiss.,  V,263,  1803,  Martinique:  after  Plumier. 
Etox  salmoneuf  Mitchill,  Trans.  Lit.  and  Phil.  Soc..  I.  1815.  442.  New  York. 
Sauru*  longirofirU  A^rajwiz.  Spix,  V\^:.  Bra8il..pl.  43.  1829,  Brazil. 
Sauni9  mcricanus  Cuvier,  R6gnc  Animal,  ed.  II,  vol.  2.  314,  1829,  Mexico. 
Saurus  fpirianus  Poey,  Memorial,  II,  301,  1861,  Cuba. 
Synodxufodcfu,  Jordan  6l  Evermann,  1.  c.,  538,  1896. 


Fig.  16.—Sijnudtn'  /otf  nf. 

Family  XX.  AULOPIDJ:. 

Allied  to  the  SjftitMfontiih.,  hut  with  th«»  maxillary  sejwirate,  well  develojx^l,  and  dilateil  behind. 
HyjMK'oracoids  extendiMl  downwani,  as  in  many  Hpiny-raye<l  finhcH.  (iillrakers  m<»«tly  long  and  ."^lender, 
needle-shaptMl.  Kyes  normal^  large  or  small.  No  luminons  sjH>ts;  jaws  without  fang-like  teeth. 
Dorsal  fin  mo<lerate,  nt»arly  mcnlian  in  jiosition;  Inxly  elongate.  PiH.'torals  presf«»nt,  normal  in  fonn 
an<l  |K»sition;  adipose  Hn  nonnally  pres«Mit.     pH<nidobran<'hia*  pres<Mit. 

Fishes  of  mcHierate  depths,  chiefly  Atlantic,  including,  as  here  understoo<l,  at>out  si.\  s|H'cie8. 

Qenm  80.  CHLOROPHTHALlfUS  Bonaparte. 

Hi^l  elongate,  InKly  subten»te,  covere<l  with  mo<lerate-8ized,  a<lherent,  |)e<*tinate,  or  ctenoi<l 
scales  arrange*!  in  straight,  parallel,  obli<jue  lines.  M(»uth  rather  large,  maxillary  well  <levelope<l, 
dilated  lH?hind,  reaching  to  lK?yon<l  front  of  orbit;  lower  jaw  projecting.  Teeth  very  small,  sharp  on 
jaws,  vomer,  and  palatines,  usually  minute  teeth  on  tongue.  Flye  very  large.  Dorsal  short,  mserted 
Iwfore  middle  of  length  of  Ixxly;  a<lipose  fin  small;  anal  short;  caudal  forke<l;  |»ectorals  and  ventrals 
well  developed!,  ventrals  inst»rte<l  tmder  the  dorsal  and  not  far  l)ehind  (Kftorals,  none  of  the  rays 
forming  exserte<l  filaments.  Gill-oj^enings  wi<le.  Branch iostegals  10.  Pseu<lobranchia*  well  developed. 
Gillrakers  needle-shaped,  rather  numen)us. 

Color,  silvery,  with  darker  markings. 

Deei>-sea  fishes,  resembling  smelt.     Of  four  known  s|)ecies,  only  one  is  from  Porto  Rico. 

n.  Eye  2  in  hea<l;  scales  fiO  to  63 agottizii 

an.  Eye  3  in  head;  »cale*<  45  to  52. 

b.  Dorsal  ray8  11;  <lepth  6.25  in  length chalybeius,  44 

66.  Dorsal  rays  8;  depth  5.5  in  length truculcntus 

46.  ClilorophthalxnuB  chalybeius  (Goode). 

Heail  3;  depth  6;  eye  2.5;  snout  3.5;  interorbital  7;  maxillary  2;  mandible  1.8;  D.  9;  A.  6;  scales 
51;  {sectoral  1.5;  ventrals  1.6;  height  of  dorsal  1.4;  of  anal  2.5;  length  of  caudal  lol)e8  1.4;  least  depth 
of  caudal  jHiduncle  aVx)ut  half  that  of  Inxly. 

Body  terete;  head  rather  large;  mouth  large;  maxillary  long,  broad  at  tip,  reaching  front  of  pupil; 
lower  jaw  somewhat  projecting;  eye  very  large;  minute  teeth  on  jaws,  vomer,  palatines,  and  tongue; 
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gillrakere  long  and  slender;  opercular  flap  long,  reaching  liase  of  pec^toral.  Scales  large,  arranged  in 
regular,  oblique,  transverse  rows,  overlapping  in  such  a  manner  as  to  resemble  plates,  most  of  the 
scales  apparently  cycloid,  but  those  of  lateral  line  pectinate.  Origin  of  caudal  slightly  nearer  tip  of 
snout  than  adipose  fin  and  in  front  of  Imse  of  ventrals;  adipose  fin  over  middle  of  anal  whose  distance 
from  snout  is  three-fourths  length  of  body;  pectoral  long,  pointed,  its  tip  not  reaching  tips  of  ventrals; 
ventrals  long;  anal  opening  between  ventrals  and  near  their  base. 

Color  in  alcohol:  Pale;  back  and  sides  crossed  by  about  10  rather  broad  dark-brown  bars,  usually 
interrupted  on  the  side,  the  broadest  being  just  back  of  dorsal;  a  broad  one  crossing  front  of  dorsal,  and 
a  narrow  one  at  its  last  rays;  a  large  quadrangular  dark  blotch  on  side  above  and  anterior  to  anal  fin; 
base  of  caudal  dark;  cheek,  opercles,  and  top  of  head  with  some  dark;  snout  pale;  lower  part  of  side, 
especially  between  pectoral  and  ventral,  with  fine  black  specks;  a  few  above  pectoral;  breast  and 
region  between  ventrals  with  numerous  shining  black  specks;  anal  black;  scales  of  belly  with  rows  of 
similar  black  specks;  bases  of  anal  and  ventrals  similarly  marked;  inner  ventral  rays  black;  lower 
part  of  anterior  dorsal  rays  black;  base  of  caudal  with  numerous  dark  specks. 

The  single  specimen  (2.5  inches  long)  which  we  have  agrees  fairly  well  with  the  type  with  which 
we  have  compare<l  it.  The  lower  jaw,  however,  is  less  projecting  in  our  specimen  and  the  dorsal  rays 
are  one  fewer.     The  known  specimens  of  this  interesting  species  have  been  taken  as  follows: 


Fish  Hawk 
SUtion. 


8761 

877L 

878) 

1(M:^. 

1088. 

1108. 

6070. 


U.S.  Nat. 
Mua.  No. 


2H092 

28995 
28976 
31644 


LatN. 


Long.  W. 


o     f    ff  o     f     n 

Off  Block  Inland. 

38  39  00    I    73  11  00 

"W  58  00         70  06  00 

40  02  00    I    70  37  30 

Mayaguoz  Harbor. 


Depth. 


AlbatrofiR 
Station. 


12<) 

i:» 

101 
220 


2420 
2424 
I  2425 

2fi3<; 

2537 


U.S.  Nat. 
Mu8.  No. 


4:«<29 
43830 
43831 
fi:««3 
\4:»34 
43835 


Lat.N. 


37  03  20 
%  41  37 
3<i  20  24 

}  39  56  15 

39  56  45 


Long.  W. 


Depth.  I 


o     /     // 

74  31  40 
74  42  15 
74  46  30 

70  47  30 

70  50  30 


Fm$. 
104 
85 
119 

157 

156 


It  will  be  ol)flerved  that  all  the  sjx^cimens  previously  taken  were  obtaine<l  in  the  Gulf  Stream 
southeast  of  Rhode  Island,  in  depths  ranging  from  85  to  157  fathoms.  The  spix'iinen  obtained  by  us  in 
Mayaguez  Karbor  was  taken  from  rocky  bottom  in  the  beam  trawl  and  at  the  greatest  depth  yet 
known  for  the  species. 

HyphaUmedntu  chalybeiiin  Goodc,  PrrK*.  U.  S.  N.  M.  1880  (Feb.  16.  iwi),  484,  Ctulf  Stream,  off  Bloek  l8land. 
Chlowphthalmuif  ckalybeius,  Jordan  St  £vcniiann,  1.  c.,  542,  1K96. 


Family  XXI.  P(ECILIID/E.     The  Killi-fishes. 

Body  oblong  or  mo<lerately  elongati^  comi>ri»HHe<i  l>ehind,  deprenwHl  forwanl,  covere<l  with  rather 
large  cycloici  scales,  which  are  adherent  and  n^ularly  arranginl.  l^ateral  lint^  wanting  or  represented 
by  a  few  imperfect  jwres.  Head  s<'aly,  at  legist  alx^ve.  Mouth  terminal,  small,  the  lower  jaw  usually 
projecting;  mai^in  of  the  upi)er  jaw  forme<l  by  the  premaxillaries  only;  premaxillaries  strong, 
extremely  protractile.  Teeth  incisor-like  or  villiform,  sometinit^s  present  on  vomer,  but  usually  in 
jaws  only;  lower  pharyngeals  separate,  with  cartiiform  or  rarely  molar  U^eth;  third  upper  pharyngeal 
enlargi»d,  fourth  wanting  or  united  to  third.  Gill-mem V)rane8  somewhat  connected,  free  from  isthmus; 
gillrakers  very  short,  tliick.  Branchiostegals  4  to  6.  PseudobranchiHe  none.  Dorsal  fin  single, 
inserted  posteriorly,  of  soft  rays  only,  rarely  with  a  single  spine  or  a  nidimentary  spinous  dorsal; 
caudal  fin  not  fnrke<l;  ventral  fins  alxlominal,  rarely  wanting;  jxn^toral  fins  inserted  low;  no  a<lipose 
fin.  Stomach  siphonal  without  pyloric  apj)endages.  Air-bladder  simple,  often  wanting.  Basis  cranii 
simple  (Jide  CoyH*).  Sexes  usually  unlike,  the  fins  lx*ing  largest  in  the  males,  but  in  some  spinfies  the 
females  are  much  larger  in  size.  Many  of  the  si)ecie8  are  ovoviviparous  or  viviparous,  the  sexes  very 
unlike,  anal  fin  of  male  l>eing  develoi>e<l  as  an  intromittent  organ,  the  young  well  developed  at  birth. 

A  large  family  of  brackish  or  fresh-water  fishes  in  southern  Europe,  Asia,  Africa,  an<l  America, 
some  of  them  occurring  in  bays  and  arms  of  the  sea.  They  are  mostly  of  small  size,  and  the  species  are 
very  difficult  of  determination.  Only  two  species  known  from  Porto  Rico.  This  is  easily  understood 
when  it  is  remembered  that  there  is  so  little  brackish  water  about  this  island. 
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a.  Intestinal  canal  (.■omparatively  nhort.  little  ccmvoluti-d;  teeth  little  movable:  Imhus  uf  the  ilentary  flrmly  con- 

nected; lower  jaw  strong  and  usually  projecting  beyond  upper,  tipecies  chiefly  ('Hmivorouh. 

b.  Anal  fln  of  male  rimilar  to  that  of  female  and  not  modified  into  an  intromittent  organ.    Species  oviparouii. 

c.  Teeth  all  pointed,  none  of  them  comprewed  or  bicuspid  or  tricuspid. 
Fi'Nni'LiNJt: 

(f.  Teeth  in  vilHform  bandi)  or  at  leant  In  more  than  one  aerieit. 

€.  Air-bladder  well  developed  (in  all  tipecies  examined);  no  caudal  ocellu}*. 

/.  Gill-openings  not  restricted  above,  the  opercular  angle  fn>e  from  shoulder-ginllc:  Ixidy  oblong;  dornal  variiHis  in 

idze  and  insertion FuxDCLrj*,  31 

ff.  Gill-openings  restricted,  the  opercle  from  upper  root  of  pi>ctora1  upward  l>eing  adnate  to  sihoulder-girdlc.  Ixidy 

short  and  deep Adinia 

ef.  Air-bladder  wanting;  a  black  ocellus  at  root  of  caudal,  at  least  in  males RivuLi-g 

dd.  Teeth  arranged  in  a  single  series;  dorsal  inserted  in  advaniH>  of  anal;  mouth  oblique. 

g.  Dorsal  and  anal  fins  short,  each  of  9  to  13  rays Litani  a 

gg.  Dorsal  and  anal  fins  very  long,  each  of  more  than  20  rays Gibardinichthys 

Ctprinodoxtin^: 

ce.  Teeth  incisor-like,  notched,  bicuspid  or  tricuspid. 
k.  Ventral  fins  well  developed  (occasionally  lost  through  atrophy  >;  gill-openings  restricted;  opercle  adnate  above  to 

the  shoulder-girdle. 
i.  Incisors  bicnspld,  with  a  band  of  vitliform  teeth  )>ehind  them;   body  rather  deep,  vertical  fins  moderately 

developed Ch  aracodon 

iL  Incisors  tricuspid,  in  one  row,  with  no  villiform  teeth  behind  them;  iMxIy  short  and  deep,  compressed. 

j.  Dorsal  fin  short,  of  10  to  12  rays,  first  ray  slender  and  rudimentary Cyprinodon 

jj.  Dorsal  fin  very  long. of  16  U»  18  rays,  firBt  ray  developed  as  a  stout,  gn»oved  spine Jordanella 

bh.  Anal  fin  in  the  males  placed  well  fotward  and  modified  into  a  sword-shaped  intromittent  organ    teeth  all  pointed, 

arranged  in  bands.    Species  Oviparous  or  ovoviviparous,  the  young  of  laifre  size  at  !>irth. 

GAMBUSIIN.K: 

k.  Eye  normal,  pupil  not  divide<1  by  a  partiti<»n:  dorsal  inserted  mon>  or  less  iK'hind  front  of  anal. 

/.  Jaws  not  produced  into  a  beak,  lower  jaw  prominent,  longer  thsn  upfK'r;  male  fish  mu<'h  hmaller  than  female. 

m.  Dorsal  fin  long,  of  14  to  16  rays;  anal  short I'ski'Dox  iphophori's 

mm.  Dorsal  fin  short,  of  6  to  10  rayn:  anal  ohort • Gambi'sia 

//.  Jaws  produced  into  a  moderate  beak,  much  as  in  Labidctthr*:  dorsal  and  aiml  short Beu>ne80X 

Anarlf.pina: 

kk.  Rye  dividcl  into  two  |iortions  by  a  horiztmtal  cnxw  partition:  verti(*al  fins  short:  biKly  elongate ANableps 

mi.  Intestinal  canal  elongate,  with  numerous  devolutions;  deniary  bimes  ItNiK'ly  joined:  teeth  movable:  species 
chiefly  mud-eating. 

GtSlDEIN.K: 

w.  Tii'th  inci.*i4»r-like. all  tricuspid,  in  one  m*rie»*,with  a  wricn of  villiform  teeth  U'hind  them:  wxual  characters  unkn«iwn, 
the  sexes  prolmbly  alike;  l<»wer  jaw  pngwling. 

o.  Fin.*«  small;  scales  large;  form  oblong (t<Mii>EA 

INkciliin.e: 

nn.  Teeth  all  pointed;  anal  fin  in  male  advanced  and  modifietl  into  an  intromittent  organ;  lower  jaw  short  and  weak. 

Species  ovoviviparous. 
j>.  Teeth  in  a  single  series:  doraal  and  anal  both  short;  scales  large. 

q.  Dorsal  fin  inserted  in  advance  of  anal PukTYPiErtLrB 

Vf/.  Dorsal  fin  inserted  more  or  less  behind  front  of  anal Heterandria 

pp.  Teeth  in  more  than  one  series. 

r.  Domtl  inserted  more  or  leas  behind  anal;  l>oth  fins  very  small Lebistbb 

rr.  Dorsal  inserteil  over  or  in  advance  of  anal,  its  rays  much  elevateil  in  male. 
t.  Dorsal  fln  short,  of  fewer  than  12  rays. 

/.  Teeth  of  inner  series  in  both  jaws  trifld \rR(»nBciLiA 

tt.  T«.»eth  of  inner  series  in  both  jaws  entire INeciua.  32 

Ml.  Ditrsal  fln  long,  of  12  to  16  rays. 

M.  Caudal  fln  normal,  alike  in  both  sexes,  or  with  the  lower  angle  men*ly  shar|»  i"  thr  male Mollirnisia 

vu.  Caudal  fln  in  males  with  its  lower  lobe  much  produced  and  sword-shapeil.  in  adult  as  long  as  the  rest  of  the 
body XipHOPHORi'8 

Oennt  81.  TUVDULTTS  Lac^pMe.     Killi-flihM. 

htjiXy  rather  elonjrate,  little  elevatoil,  coinprecseo^l  l>i*hin<].  Mouth  nuKlerate,  lower  jaw  projeeting. 
Jawp  each  with  two  or  more  perien  <»f  pointe<l  teeth,  usually  foniiin^  a  iiaiTow  lian«l.  Bones  of  the 
niaiKlihle  tiniily  unitetl.  Sidles  nuKlerate.  (i ill-opening  nf»t  reetri<*te<l  a})ove,  oiH»rcle  with  itn  margin 
not  a<lnate  to  phouhier-ginlle.  Preo|>en"le,  preorbital,  and  mandible  with  mueous  pores.  Dontal  and 
anal  tins  similar,  small  or  rather  large,  dorsal  inserted  either  in  fnmt  of,  above,  or  behind  front  of 
anal;  ventrals  well  developed.     Air-bladder  pret*ent.    Sexes  differing  in  color,  size,  and  development 
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of  fins,  anal  fin  in  the  male  normal.     Intestinal  canal  short.     First  sujierior  pharyngeal  without  teeth, 
second  with  teeth;  thin!  and  fourth  coossified,  with  teeth. 

Species  very  numerous,  mostly  American,  inhabitiu}^  fresh  waters  and  anns  of  the  sea.  They  are 
the  largest  in  size  of  the  cyprincxionts,  and  some  of  tliem  are  very  brightly  colored.  They  are  ovi|>arous 
and  fee<l  chiefly  on  animals.  Some  of  them  are  Ix^ttom  fishes,  burying  themselv(»8  in  the  mud  of 
estuaries;  others  swim  freely  in  river  channels  and  bays;  still  others  are  "top  minnows,'*  surface 
swimmers,  feiHiing  on  floating  insects  in  swamps  and  streams. 

a.  Species  with  donwl  fin  nMKlerate  or  rather  large,  ot  11  to  17  rays,  itH  iiiHertiou  aliove(»r  iiMUHlly  in  front  of  inser- 

tion of  first  ray  of  anal;  Mcalen  large  or  8mall.    Free-Bwimming  specie**,  not  feeding  at  the  surface,  some  of 
them  often  bur>'ing  themselves  in  the  mud  of  bottoms  in  shallow  water. 

b.  Dorsal  fin  inserted  before  origin  of  anal;  branchiofltegals  5  or  6. 

FUNDUIA'S: 

c.  Scales  large,  31  to  38  in  a  lengthwise  series. 

d.  Scales  in  lateral  line  31  to  34,  10  to  12  in  a  crowi  series;  body  rather  elongate,  depth  4  to  4.5  in  length;  dorsal  rays 

usually  12. 
r.  Body  without  cnwHbands;  each  scale  above,  and  especially  iM)steriorly,  with  a  vertical  purplish  s[»ot  in  the  (center; 

dorsal  with  scries  of  blackish  dots;  anal  rays  13 punctcUus 

ec.  Body  with  crosshands  light  or  dark,  probably  in  btrth  sexes;  anal  rays  9  to  11. 

/.  Snout  shortish,  shorter  than  eye;  a  black  spot  on  back  before  dorsal;  head  bluntish,  3.5  in  length jKUlidua 

jj.  Snout  very  long,  1.5  times  length  of  eye  in  adult;  no  black  spot  before  dorsal;  male  with  an  iwellated  donwl  spot; 

head  pointed  and  elongate,  3.33  in  body;  branchiostegals  6 »imUi» 

tUL  Scales  in  lateral  line  35  to  3«. 
g.  Anal  rays  10  to  12. 
h.  Female  with  two  or  three  black  horizontal  stript»s;  male  with  about  12  dark  (>ro8sbars  and  a  dorsal  tHrellus;  lioad 

long:  3.75  in  length;  branchiostegals  6 majolia 

hh.  Female  plain  or  with  dark  cnxibbandsonly;  no  black  horizontal  stripi>s. 
t.  Dorsal  rays  10  or  11. 
j.  Color  greenish;    both  sexes  usually  with  dusky  or  silvery  crossbars  and  pearly  s|M>tM,  at  least  on  the  fliiMof  the  male; 

dorsal  sometimes  with  an  wellus;  scales  :t>  or  IWJ. 
k.  Form  n)bust,  the  depth  3.f>6  in  length;  head  3.66;  dorsal  ocellus  faint  or  wanting:  males  with  many  i»early  spots; 

females  nearly  plain hrU'nH'liiius 

kk.  Form  rather  slender,  the  depth  4  in  length;  head  3.25;  dorsal  ocellus  <m  female  very  conspicuous;  pearly  spots  fewer; 

female  banded  or  spotte<l onUnrU 

jj.  i!olor  greenish;  in  spirits  without  Ijands  or  siK>ts:  body  deep;  tail  slender;  fins  small Jontit^ttn,  46 

ii.  lK»rsal  rays  12  to  14;  olivaceous,  with  about  15  dark  cnmsliands bermadv 

mi.  Anal  rays  16  or  17;  dorsal  rays  13  or  14:  upper  lip  thick;  scales  38-15  <»r  16. 

/.  Form  rr>bust,  the  depth  in  adult  alxnit  3  in  length;  color  uniform  iMile-bn>wn:  fins  unspotted rultmtfug 

U.  Form  rather  slender,  the  depth  4.5  in  length:  color  uniform-brown,  or  slightly  mottled  on  tail:  fins  unsiM>tted:  the 

anal  of  male  black  at  l>ase,  yellow  distally UtJymJin 

cc.  Scales  comparatively  small,  44  to  48  In  lateml  line:  dorsal  fin  of  13  to  15  rays;  anal  rays  U  to  14 adinfn 

bh.  Dorsal  fin  inserted  over  or  slightly  iK'hind  fnmt  of  anal  fin;  branchiostegals  4  or  5;  bright-colored  siHfii's  with 
orange  or  brown  .spot^.  inhabiting  mountain  springs  and  bn.H>ks:  scales  about  :V),  24  In'fore  dorsal;  InHly  with 
about  15  well-marked  black  croHslwinds.  as  in  Fundulus  ttimilfsoT  F.  ciuynlafVif,  l>etwet»n  which  this  species  siH'ms 

to  find  its  place;  fins  plain,    D.  9  or  10;  A.  9 /unduhidrm 

Zy«one(TEs: 

€ui.  Species  with  dorsal  fin  small,  of  7  toll  rays,  its  insertitm  distinctly  behind  fnmt  of  anal  fin:  small  s|»ecies  with 

large  scales  (29  to  40);  surface  swimmers.  "  top  minnows,"  seeking  in.sects  at  the  surface  of  water. 
ni.  Anal  rays  14;  dorsal  rays  8;  scaUw  31-8;  depth  5  in  length;  olive,  the  Ixxly  plain;  dorsal  and  anal  with  dark  cross- 
bands;  base  of  caudal  with  nuiiid  pale  spots dovii 

mm.  Anal  rays  8  to  13. 
n.  General  coloration  olivaceous,  either  plain  or  with  pearly  or  orange  spots  i»aler  than  ground-color,  or  blackish  spots 
not  forming  distinct  series;  no  sharply  defined  black  croKilmrs  or  longitudinal  black  stripes. 

o.  Anal  rays  12  or  13;  body  slender,  depth  4  to  5  in  length jenkiml 

w.  Anal  rays  8  to  11;  scales  rather  large,  about  33  to  85-10;  depth  about  4  in  length;  anal  rays  8  to  11;  head  3.25  to  3.5 

in  length pulfTreus 

nn.  General  coloration  olivaceous,  with  a  single  black  lateral  stripe  from  head  to  tail;  body  stout,  depth  3.33  in  length; 
sides  silvery,  with  black  lateral  shade  above  silvery  part.    D.  11;  A.  11;  scales  31-10 mclapleunig 

46.  FunduluB  fonticola  Cuvier  <&  Valenciennes. 

D.  11;  A.  12;  B.  5;  scales  37.  Body  plump,  with  long  caudal  i>eduncle.  Head  broa<l,  little 
depressed;  tail  slenderer  and  Ixxiy  deeper  than  in  Fntiduluj*  heterocliUin;  dorsal  in8i»rte<l  in  front  of 
anal;  dorsal  and  caudal  small  and  rounde<l,  anal  high  and  pointed,  paire<l  tins  short.  Teeth  in  broaii 
bands,  outer  little  enlarged.  Uniform  green,  apparently  without  spots  or  band  in  spirits.  (Color 
cptirely  lost  in  the  original  type.)     Length  2  inches. 
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Known  only  from  monntain  epringn  in  Porto  Ric<»;  here  <k»HcrilM'fi  from  the  original  ty|>e,  the 
only  known  example,  a«  tlie  other  Hpeeimens  jjosnespe^l  hy  Cuvier  <Sc  Valenciennes  U'lnnj:  to  a  spei-ies 
of  (Hamhuxln.     This  npeeies  was  not  ol>taine<l  l»v  ns,  bnt  is  nronU^l  from  l\>rtn  Kjcn  l)v  P«»ev. 

Fundulns /'jniirola  TuvIit  A  Valeiiricnni*s.  Hist.  Nat.  Vo\*^.,  XVII I.  IIih.  lM«i.  PnrtoRico:  INm-v.  Fauna  rufrt«»-Riquefia, 
«2, 1881:  Jordan  «t  EvcrmaDii.  1.  c.  643,  1896. 

Oenm  82.  PCECILIA  Bloch  k  Schneider. 

Bo<ly  oblong,  often  rather  deep;  month  small,  transverse*,  with  weak  jaws;  teeth  small,  in  narrow 
liamls,  the  outer  series  in  eaeh  jaw  Ijeing  usually  enlanyrinl,  eur\'t»<l,  movable,  and  with  brown  tips; 
lower  jaw  not  prominent,  bones  movable.  Sk'ales  larpe.  Df^rsal  fin  rather  small,  of  7  to  11  rays;  anal 
fin  short,  in  female  nearly  opposite  dorsal,  in  males  advanced  and  motiifie<l  into  a  sword-shaped  intro- 
mit tent  organ.     Vertebne  about  28.     Intestine  long. 

Numen)U8  species,  mud-eating  and  viviparous,  inhabiting  the  West  Indies,  Mexico,  and  South 
America.  The  genus  differs  from  MolHenisia  only  in  the  smaller  size  of  the  dorsal,  which  usually  has 
9  or  10  rays  and  is  nearly  opposite  the  anal  in  the  female,  but  behind  it  in  the  male. 

a.  Scales  very  large,  23  to  25  in  a  lengthwise  fiene>>:  I'oloration  plain;  doml  and  anal  dotted. 

6.  DormI  rays  7:  anal  ra jti  8;  coloration  plain,  fins  dottc<1 riripara.  47 

hb.  I>on«l  rays  9;  anal  rays  8 ffiUi 

an.  Scales*  moderate,  28  to  32  in  a  lengthwise  series. 

r.  Base  of  caudal  with  a  black  ocellus i)nranina 

cc.  Base  of  caudal  without  distinct  black  ocellus. 

cf.  Doraal  and  anal  each  with  10  or  11  ray«:  scales  30  to  .^2,-10:  depth  3  to  3.:^  in  length:  side  with  two  rows  of  black 

dots rittata 

fid.  I>owaI  with  7  to  11  rays:  anal  rays  6  to  9. 

e.  Body  rather  robu«t.  depth  in  adult  more  than  one-fourth  h-ngth mrricnnn: 

thfrmaii*:  chimyemn*:  prtnirrmis:  fjtheiuquf:  dovii:  b^mfardi;  rondtjuttli:  dominiif  tutitf:  mflnnifffatirr:  itju'luruit 
et.  B«Kly  rather  elongate,  depth  in  adult  not  more  than  one-fourth  length dungoia 


47.  Pcecilia  vivipara  (Bloch  <fe  Si*hneiderK 


lleail  :i.t>;  <lepth  3.5;  eye  8.5;  snout  4.2;  interorbital  1.8;  I>.  7;  A.  S;  s<-aU»s  25,-8. 

Bo«ly  stout,  compresscfi  posteriorly;  lu»ad  <lepresse<l,  flat;  m(»utli  small,  jaws  weak,  lower  pro- 
jiH'ting;  teeth  small,  in  a  narrow  l»and  in  ea<"h  jaw,  onter  wrii-s  gn*atly  (Milar^'<l,  curve*!,  movable,  tifis 
brown,  those  of  inner  series  of  short,  blunt  })apilla';  greatest  width  of  Ixwly  at  fHTtorals  alwuit  1.2  in 
lK*ad;  i-audal  pe<luncle  greatly  e(»mpres«Hl  7  or  8  times  in  its  least  depth;  orijrin  of  dnrsal  fin  in  female 
somewhat  posterior  to  that  of  anal,  a  little  nean'r  snout  than  tif>s  of  caudal  fin;  dorsal  and  anal  fins 
small,  the  rays  short;  pe<*torals  and  ventrals  short ;  sidles  lanre;  intt»stinal  eanal  long  and  convoluted. 

Color,  olivaceous,  paler  l)elow;  Ixmiers  of  scales  brownish;  a  dark  l»ar  across  anteri<ir  part  of 
opercle,  meeting  its  fellow  below;  dorsal  fin  with  a  broad  black  l)ar,  plaint»st  on  p<»sterior  rays,  some- 
timers  not  evident  on  anterior  rays;  caudal  with  many  fine  dark  sjKH.'ks,  faint  tratvs  of  two  dark  <'rr)ssl)ars; 
an  irregular  black  blotch  on  base  of  upi>er  caudal  rays  and  a  similar  one  on  lower,  thes<»  sometimes 
indistinct.  The  mali^  differ  somewhat  from  the  females  in  color.  The  bla<-k  at  the  base  of  the  I'audal 
is  mon'  distinct,  and  the  body  is  crossed  by  some  10  or  12  indistinct  bn)wni.<»h  liars. 

The  male  also  differs  from  the  female  in  having  the  anterior  rays  of  the  anal  modifie<l  into  a  long, 
somewhat  curved  intromittent  organ,  the  length  of  which  is  usually  about  equal  to  length  of  hea<l;  the 
anal  is  situate<l  much  farther  forward,  its  origin  being  nearer  tip  of  snout  than  base  of  caudal;  the 
ventrals  are  also  much  lengthened,  about  1.3  in  head. 

This  little  fish  has  been  recorded  from  Brazil,  Guiana,  and  Martinique.  It  was  found  near  Ponce 
and  Fajanlo  and  at  Arroyo  and  Hucares.  At  the  latter  place  422  specimens  were  obtained  February 
14  in  a  small  brackish-water  lagoon,  where  it  was  asscx'iated  with  DfpnnUaior  macultitu*  h\u\  the  young  of 
Tar/fon  atianfictift.  They  most  frequented  the  shallow  water  along  the  edges  of  the  lagoon,  where  they 
swarmed  in  great  numbers  ami  were  easily  caught  in  a  small  hand-net.  Of  the  422  examine<l  only  34 
were  males.  The  largest  females  are  about  2  inches  in  total  length,  the  males  about  1.44  inches.  At 
Fajardo  71  were  taken,  of  which  only  one  was  a  male.  Tht^se  were  e\idently  adults,  some  l)eing  3 
inches  long  and  most  of  them  over  2  inches.     Some  of  the  females  contained  well-<leveloped  young. 

J^rniia  rtri'pfira  Bloch  &  Schneider.  Syst.  Ichth..  452,  pi.  86.  fig.  2.  1801.  Surinam:  Jordan  &  Evermana,  1.  c.  691,  1896. 
Patcilin  furinameHfigCyi\WT&  Valenciennes,  Humboldt.  Ot>serv.  Zoo]..  II.  158. 1817,  Surimun. 
PacUin  Khncideri  Cuvier  &  Valenciennes.  Hist.  Nat.  Poiss..  XVIIF,  135.  1M6,  Surinam. 
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Family  XXII.  ESOCID^.     The   Needle-fishes. 

Body  elongate,  very  blender,  comprestHMl  or  not,  covere<l  with  small  thin  wales,  l^at^ral  line 
very  low,  ninning  as  a  fold  alonjjside  of  belly.  Both  jaws  pro<lured  in  a  l)eak,  the  lower  jaw  the 
longer,  very  mnch  the  longer  in  the  young,  which  resemble  HerniramphnH ;  maxillaries  grown  fa*<t  ti> 
prenwxillaries;  each  jaw  with  a  band  of  small,  sharp  teeth,  }>esides  a  series  of  longer,  wide-set,  sliarp, 
conical  teeth.  No  f^nlets.  Dorsal  fin  opposite  anal,  both  fins  rather  long.  Air-bladder  present. 
Lower  pharyngeals  unite<l  to  form  a  long,  slender,  narrow  plate,  with  flat  surface,  <*overed  with  small, 
pointed  teeth;  upper  pharyngeals  distinct,  the  third  pair  little  enlar^e<l,  each  with  some  15  moderate, 
unequal  pointed  teeth  (  Tiflofnirnj*  marinus);  fourth  pair  well  developed,  with  similar  teeth,  but  without 
anterior  processes.     Vertebne  numerous,  with  zygajwphyses.     Ovary  single. 

Voracious,  carnivorous  fishes,  l)earing  a  superficial  resemblance  to  the  gar  pikes;  found  in  all 
warm  seas,  sometimes  entering  rivers. 

This  family  contains  4  genera,  only  2  of  which  (Tylostirus  and  Athlennes)  are  found  in  our  waters, 
and  only  the  first  is  represented  in  Porto  Rico;  the  species  are  about  50,  the  majority  of  them  American. 
Their  habits  are  ordinarily  much  like  those  of  the  pike,  but  when  startled  they  swim  along  the  surface 
with  extraordinary  rapidity,  often  leaping  above  the  water  for  short  distances.  When  thus  leaping 
the  large  species  of  the  tropics  are  sourc^es  of  danger  to  incautious  fishennen,  sometimes  piercing  the 
naked  abdomen  of  the  savages.  Most  of  them  are  goo4l  food-fishes,  but  the  green  color  of  the  bones 
of  the  larger  species  often  causes  them  to  be  avoided,  for  no  good  reason. 

a.  Gillrakers  none;  no  teeth  on  vomer;  dorsal  and  anal  elevated  in  front;  eaudal  fin  lunate. 

b.  Body  subterete  or  Hlifi^htly  coniprejwed.  its  breadth  more  than  two-thirds  its  jfrt^te«*t  depth Tylo8URC8.  33 

bb.  Body  much  compretwcd,  its  breadth  not  half  its  greatest  depth Atiilknnes 

Oenui  88.  TTL08UBU8  Cocoo.     The  Hound-flihei. 

B<^Mly  elongate,  very  slender,  not  much  compressed.  Both  jaws  prolonge<l  into  a  ])eak,  lower  jaw 
somewhat  the  longer,  much  the  longer  in  young  fishes,  the  very  young  resemV)ling  Ilemimmphnn. 
Each  jaw  armed  with  a  band  of  small,  sharji  t4H?th,  l)e8ide  which  is  a  series  of  longer,  wide-set,  sliarp, 
conical,  unequal  teeth;  no  teeth  on  vomer  or  palatines.  Scales  small,  thin;  lateral  line  running  along 
the  side  of  the  belly,  iKM^oming  median  on  the  tail.  No  finlet^.  Dorsal  fin  more  or  less  elevat^nl 
anteriorly;  caudal  fin  short,  unequally  lunate<l  or  forked;  |)ectorals  moderate;  ventrals  small,  inserteii 
behind  the  middle  of  the  body.     Gillrakers  ol)8olete.     Bones  u.««ually  more  or  less  green. 

This  genus  contains  numerous  species  of  comparatively  large  size.  Voracious  fishes,  chiefly  Amer- 
ican, one  8|:>ecie8  crossing  to  Europe,  some  of  them  entering  rivers. 

a.  Mouth  capable  of  being  nearly  or  quite  closed,  upper  jaw  not  conspicuously  arched  at  ba«e. 

6.  Caudal  [>eduncle  compressed,  deeper  than  broad,  without  trace  of  keel  along  the  lateral  line;  no  fold  of  skin  acniw 

preopertrle:  caudal  subtruncate,  the  lower  lobe  somewhat  produced;  sides  with  a  bluish-silvery  band;  species 

of  small  size,  with  s<*ales  and  bones  not  green. 

c.  Scales  comparatively  large,  ubout  8.S  before  the  dorsal  fin,  and  about  7  or  8  n)ws  on  the  cheek;  Ixxly  robust,  depth 

about  5  in  head:  coloration  i>ale.  dorsal  and  caudal  brick-red  in  life;  lateral  strlf>e  narrow  for  \\»  entire  length: 

no  scapular  blotch nfttatu* 

cc.  Si-ales  small.  140  to  IfiO  before  dorsal  fin,  about  12  rows  on  the  cheek;  body  slender;  ventrals  inserted  at  a  point 
nearer  cheeks  than  base  of  caudal;  fins  without  red;  lateral  stripe  broadened  below  dorsal  fin. 

d.  Body  very  slender,  depth  7  in  head,  which  is  2.83  in  body;  eye  moderate,  2.33  to  2.76  in  postorbital  part  of  head:  no 

distinct  notch  in  the  temporal  ridge;  maxillary  not  entirely  concealed  by  preorbital.    D.  i,  15;  A.  i,17;  sc-ales 

in  lateral  line  226 Hnwni,  4M 

dd.  Body  less  slender,  depth  6  In  head,  which  is  2.9  in  l)ody;  eye  large.  2,2  in  postorbital  part  of  head;  a  distinct  notch 
on  temporal  ridge  close  behind  eye;  maxillary  almost  entirely  concealed  by  the  preorbital.    D.  i,  15;  A.  i,  17; 

scales  in  lateral  line  200 curyoit* 

bb.  Caudal  peduncle  very  much  depressed,  wider  than  deep,  but  without  trace  of  keel.  Head  2.66  in  length;  eye  2.5  in 
postorbital  part  of  head;  maxillary  nearly  concealed  by  preorbital;  body  subterete;  snout  very  nearly  twice 
length  of  rest  of  head;  brownish  above,  silvery  below,  a  bluish  lateral  stripe  edged  below  with  black  and 

yellowish;  scales  not  very  small.    D.  16:  A.  17 rfi;>^i/a*nia 

bbb.  Caudal  peduncle  more  or  less  depressed,  or  at  least  with  a  more  or  less  developed  dermal  keel  along  the  lateral 
line;  scales  and  bones  more  or  less  green, 

e.  Dorsal  and  anal  fins  short,  each  of  14  to  18  ray!<.  anal  larger  than  dorsal  and  beginning  farther  forward;  last  rays 

of  dorsal  and  anal  low;  jaws  slender,  aljout  twice  as  long  as  rest  of  head,  no  fold  of  skin  acroAs  preopercle. 
/.  Eye  very  small,  4  to  6  in  postorbital  part  of  head;  caudal  keel  sharp,  color  black;  body  and  tail  much  depre»!«ed, 

microp* 
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ff.  Eye  miHlernte,  2  tu  3.'25  in  po8torhita1  pnrt  of  head. 

[U  Caudal  fin  forked;  caudal  keel  ^harf>.  )>ntad,  and  eonxpicuous;  top  <»f  head  flat,  striateil.  with<ml  median  intiove: 
iMV>!e  of  upp«»r  jaw  much  depn*sMHl:  maxillary  entirely  hidden  liy  pre<»rbital:  teeth  very  small:  ventral  fin  mid- 
way U'tween  eye  an<i  caudal:  w-ales  not  very  small.     D.  i.  13:  .\.  i,  IS nntntln.  A9 

;iff.  c'audal  fin  unequally  lunate,  the  emarginati(>n  imt  <leep.  the  lower  rays  nuKlemtely  pn«lu<'ed:  w-ales  very  small; 
sides  with  a  silvery  lateral  striiH';  i-audal  keel  not  vi-ry  t**>nspi<'Uou.s.  not  blaek:  top<if  head  with  median  jfroove. 
maxillary  not  entirely  cont-ealed  by  preorbital;  ventral  in.«jerted  mi<lway  l^tween  preoperele  and  base  of 
caudal.  SptH*ie«  of  moderate  size,  with  the  s<*ales  and  lM»nes  more  or  less  jrreen. 
h.  Eye  moderate.  2,5  in  poctorbital  part  of  head;  i»ectorals  not  blaek  posteriorly.  D.  i.  15;  A.  i,  17;  lateral  line  300:  a 
dark  bar  on  op<*rcle marmu» 

hh.  Eye  small. :  .•.'5  in  poKtorbital  part  of  head.    D.  13  or  U:  A.  15  r»r  16:  pe<*toral  pale almeida 

€(.  Dorsal  and  anal  fins  long,  each  of  17  to  25  rays,  last  rays  of  dorsal  fin  more  or  less  elevated  in  the  young,  becoming 

lower  in  adult;  caudal  keel  rather  strong,  black:  one  or  more  folds  of  skin  across  cnlge  of  preoperele:  caudal 

fin  deeply  emarginate  or  unequally  forked.    Ventrals  inserted  midway  between  baw  of  caudal  and  middle  of 

eye.    Species  of  large  size,  with  M'ales  an<l  bonej<  green;  no  di.*«tinct  lateral  stripe. 

j.  Beak  short  and  very  strong,  its  length  1.5  t4>  1  .>3  times  length  of  rest  of  head:  body  comparatively  robust,  depth  more 

than  one-fifth  length  of  head. 
J.  Dorsal  fin  long,  its  rays  i,2l  to  i,24;  anal  rays  i,22  to  i,24;  insertion  of  dorsal  almost  opposite  that  of  anal;  snout 
longer.  1.66  to  1.83  length  of  rest  of  head :  lateral  line  about  350 raphidoma,Hi 

jj.  Allied  to  T.  raphidoma, but  insufficiently  charac terized galentu* 

a.  Ik*ak  strong,  but  more  elongate,  about  twice  length  of  rest  of  head;  dorsal  beginning  behind  front  of  anal;  greatest 
depth  of  body  about  two-thirds  length  of  pectoral.    D.  i,'ZV,  A.  1, 21 :  lateral  line  380:  no  lateral  stripe ant* 

aa.  Mouth  not  <'l<i«ng  completely,  upper  jaw  arched  at  ba»>:  lobes  of  dorsal  and  anal  low.  the  last  rays  elevated;  eye 
very  large,  2.1  in  head;  scales  small,  green.    D.  24:  A.  22:  a  bluish  lateral  band caribbtrus 

48.  Tylostirus  timucu  (Walbaum).     ''  Ag^ijon.^' 

Hea<l  2.75;  tlepth  7;  eye  moderate  2.3i^  to  2. 75  in  ix>i«torbital  part  of  heail;  8cales  small,  225,  about 
150  ])efore  <lon«l:  D.  15;  A.  17.  Body  very  blender,  subterete;  i-audal  pe<lnncle  not  keele^l;  ventrals 
inHerte<l  nearer  cheeks  than  \yA»e  of  eaiidal.  No  distinct  temiK)ral  not4*h;  niaxillary  not  entirely 
conct»ale<i.  Scales  and  bones  not  green.  Greenish;  a  silvery-bluish  lateral  band,  viidened  below 
dorsal;  no  scapular  spot.     Length  IJ  feet.     Flori< la  Keys  to  Brazil;  not  rare. 

Found  by  us  at  San  Juan.  Palo  Seco,  and  Hucares,  an<l  doubtless  oi-curring  every  where  alxjut  the 
island.     By  the  natives  all  the  species  of  Tylottunis  are  known  as  "agujon." 

TimucH  or  /Vtjr  a//w/Aa,  Man-grave.  Pisi-.  Brasil.,  168,  1648.  Brazil. 

KmxtimHcti  Walbaum,  Artedi  Piscium.  Ill,  2»5,  1792,  Brazil;  after  Marvgrave. 

Britmf  itubtnmcata  Poey.  Memorias.  II,  296,  1861.  Havana. 

Btiont  'lrprc*m,  Poey,  Memorias.  II.  296,  1861.  Havana. 

TyUnntrw  mgitta  Jordan  «t  Gilbert,  Proc.  U.  S.  N.  M.  18»i,  25,  Key  West 

T^ofuru*  timucu.  Jordan  &  Evermann.  I.  c,  711.  1896. 

49.  Tylosurus  ardeola  (Cuvier  &  Valenciennes).     *^  Affujon.** 

Head  3.75;  depth  8  in  head;  eye  7;  lower  jaw  fn>m  eye  4  in  eye  (upper  jaw  broken  in  our 
specimen);  interorbital  equal  to  eye;  D.  13;  A.  17.  Body  ver>'  slender;  head  broad  and  flat,  much 
bnxailer  than  in  a  specimen  of  T.  timum  of  same  size;  upper  jaw  depn^ssed;  preorbital  completely  cov- 
ering maxillary;  teeth  small  and  weak;  no  fold  of  skin  on  opercle;  caudal  pe<luncle  depressed,  with 
a  stnmg  sharp  keel;  scales  moderate,  about  150  before  dorsal;  origin  of  dorsal  decidedly  behind  that 
of  anal;  caudal  unequally  lunate,  lower  lolie  the  longer;  ventrals  midway  between  eye  and  caudal. 

Our  collection  nmtains  a  specimen  of  TyirmirnSj  13  inches  long,  obtaine<i  at  Isabel  Segunda,  which 

we  are  not  able  to  identify  with  certainty.     It  is  much  emaciated  and  starved  in  appearance,  with 

very  short  jaws,  which  have  probably  been  broken.     It  stn^ms  to  agree  with  the  brief  clescription 

given  by  Cuvier  &  Valenciennes  of  their  Beloiie  ardeola  and  also  of  their  B.  cigoneUa^  the  type  of  which 

came  from  Porto  Rico. 

HfUmf  ardfola  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss..  XVIII.  4*25. 1846.  Martinique. 

Brlonr  rigoneUn  Cuv.  A  Val.,  Hist.  Nat.  Poiss.,  XVIII, 436, 1846,  Porto  Rico;  Poey,  Fauna  Puerto- Riquefia, 337, 188L 

Tyloeunu  ardeola,  Jordan  &  Evermann,  1.  c,  713, 1896. 

50.  Tylosurus  raphidoxna  (Ranzani).     ^^Agujon^^;  Hound-fish. 

D.  21  to  24;  A.  22  to  24;  scales  350.  Caudal  keel  rather  strong,  black;  one  or  more  folds  of  skin 
across  e<lge  of  preoj>ercle.  Bo<ly  robust,  little  compresse<l,  its  greatest  breadth  a  little  more  than  two- 
thinls  greate»»t  depth;  caudal  pe<iimcle  slightly  depresse<l,  a  little  broader  than  deep,  with  a  slight 
black  dermal  keel.     Head  broad,  interorbital  space  nearly  two-thirds  length  of  poetorbital  jMurt  of 
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head,  with  a  broad,  phallow,  nearly  nakcnl  nuniian  groove,  which  is  wider  liehind  an<l  forka  at  nape. 
Supraorbital  bone**  with  radiating  stria*.  Jaws  uniipnally  short,  Rtiff,  strong,  rapidly  tapering  forward; 
lai^  teeth  of  jaws  very  strong,  knife-8haj>e<l.  Upper  jaw  from  eye  alxnit  1.75  times  a«  long  as  the 
rest  of  hea^l.  Kye  large,  7  in  snout,  2.66  in  j>ostorbital  part  of  head,  and  1.8  in  interor])ital  width. 
Maxillary  entirely  oovere<l  by  pr€M)rbital.  (-heek  densely  scaled;  oi)erc'le  mostly  nake<l  except  along 
the  anterior  margin.  S<*ales  of  body  minute,  esiKH-ially  above.  Dorsal  fin  low  i>o8teriorly,  height  of 
itfl  anterior  lobe  ecjualing  that  of  anal,  or  length  o/  poatorbital  i)art  of  head,  ita  longest  ray  two-fifths 
the  base  of  fin;  last  rays  of  dorsal  and  anal  much  elevated  in  young;  caudal  lunate,  its  lower  lol)e 
nearly  half  longer  than  upper;  middle  rays  al)out  as  long  as  eye.  Ventrals  inserted  midway  between 
base  of  caudal  and  middle  of  eye,  their  length  a  little  less  than  that  of  ])ectoral  and  equal  to  post- 
orbital  part  of  head;  insertion  of  anal  opposite  that  of  dorsal. 

Green,  silvery  l)elow;  no  lateral  stripe;  i)et^tr>ral   and  dorsal  blackish;  scales  anti  bones  green. 

This  species  reaches  a  length  of  3  to  5  feet,  and  is  generally  abundant  in  the  West  Indies  from  the 
Florida  Keys  to  Brazil,  the  young  occasionally  reaching  northward,  having  been  reported  by  Dr.  Bean 
from  Ocean  City,  N.  J.  It  is  the  most  common  species  of  the  genus  in  Porto  Rico,  having  been  obtained 
at  San  Juan,  Mayaguez,  Ensenadadel  Boqueron,  Isabel  Segunda,  and  Cuiebra.  It  is  a  vigorous  fish  and 
sometimes  dangerous  in  its  leaps  from  the  water. 

Belone  raphidovui  Ranzani,  Nov.  Comm.  Ac.  Nat.  Sci.  Inst.  Bonoii.,  V,  1842,  aW,  pi.  37,  fiif.  1,  Brazil. 

Belone  gerania  Cuvier  <fe  Valenciennes,  Hist.  Nat.  Poiss.,  XVIII.  437, 1846,  Martinique. 

Belone  crami  Poey,  MemoriaH,  II.  291,  1861.  Cuba;  Poey,  Fauna  I*uerto-Riquefla,  337,  1K81;  Stalil.  1.  c,  7l»  an<l  166,  1883. 

Belone  melanochira  Poey,  Memoria.««,  II,  294, 1861,  Havana. 

Tylo8uru« gladhus  Bean,  Proc.U.S.N.M.  1882, 239  and  430.  IVuHacoIa. 

Tylosurus  raphUloma,  Jordan  &  Evermann,  1.  c,  715, 1896. 


Fig.  17. —  Tf/Unmni^  rnphUtonin. 

Family  XXIII.  HEMIRAMPHIIU:.     The  Balaos. 

Bo<ly  elongate,  more  or  less  comj>rt»s8tHl,  covertnl  with  largi*  cycloid  scales;  upjwr  jaw  short, 
lower  jaw  various,  sometimi»s  nuich  pHniuced,  the  t(H)thtHl  jH>rtion  at  base  fitting  against  the  tootheii 
premaxillaries;  teeth  e<]ual,  mostly  small  and  triciwpid;  maxillaries  anchylosed  to  premaxillaries. 
Gillrakera  long.  Caudal  fin  roundeti,  or  forke<l;  if  forke<l,  the  lower  lolx^  the  longer.  Anal  fin  modi- 
fied in  the  vivij>arous  species  {Zenarfhoptcrnii)^  unnuxiifitHl  in  the  others  and  usually  similar  to  dorsal; 
no  finlets;  air-bladder  large,  sometimes  cellular.  Thini  upper  pharyngeal  on  each  side  much  enlai^^eci, 
solidly  unite<i  with  its  fellow  to  form  an  oval  plate,  with  slightly  convex  surface  and  covered  with 
blunt  tricuspid  teeth;  this  is  alwut  eua  large  as  the  united  lower  pharyngeals  and  fits  into  the  (%vity  of 
the  latter;  fourth  upper  pharyngeal  wanting  or  grown  fast  to  thinl;  lower  pharyngeal  large,  thick, 
triangular,  with  concave  surface.  Vertebne  ab<3ut  50.  (Chanu^ters  verifieci  in  Hemiramphus  hroumi, 
Ilyporamphvs  robertiy  and  Chriod<inis  alherinoides. ) 

Herbivorous  fishes  of  warm  seas;  mostly  shore  spet^es;  a  few  {K'lagic.  They  feed  chiefly  on  green 
algze,  and,  like  the  relateil  forms,  swim  at  the  surface,  occasionally  leaping  into  the  air.  Size  rather 
small,  about  a  foot  in  length. 

a.  Lower  jaw    hlunlisli,  not  at  all    produced;   teeth  rather  large;  t!ie  r»etrtorals    and  ventrals  moderate;  shore 

fl«he8 CHRioDORrs 

aa.  Lower  jaw  acute,  longer  than  upper,  or  more  or  less  pro<hiced;  teeth  small;  HpeeiesoviparouM,  anal  fln  in  the  male 
not  modifle<1,  caudal  fin  unequally  lunate. 

b.  Lower  jaw  produce<l  in  a  long  pointed  l>eak,  usually  longer  than  rest  <»f  head. 

c.  Body  moderately  eonipri'«Hed;  ptM'toral  mo<lerate:  shore  fishes. 

d.  Air-bladder  .simple;   sides   of    body    more   or   U^ss   convex;    ventrals   in.««erte<l  anteriorly,   fur   in  advance  of 

dorsal H  vroRii  amphi'8,  34 

dd.  Air-bladder  cellular;  sides  of  body  nearly  vertical  and  parallel;   ventrals  inserted  posteriorly,  not  far  before 

dorsal II rmiramphus,  35 

cc.  Body  very  slender  and  compressed,  more  or  Itvs  l>and-like:  i)ectoral  fins  very  long,  ventral  very  short,  inserted 
posteriorly;  pelagic  species , Euleptorhampuus 
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Oennt  84.  HTPOSHAMPHUS  GUI.     The  Half-beaks. 

Body  elongate,  moderately  roinprei»8e<i,  Hides  of  Ixxiy  not  vertit-al,  but  more  or  less  convex;  the 
dorsal  outline*  (»arallel  with  that  of  belly.  I'pper  jaw  short;  lower  jaw  prolonged  into  a  slender  beak, 
lM>nlere<i  with  niemlirane;  the  lx*ak  shorter  in  the  young;  ]>reniaxillarie;4  fonning  a  triangular  plate, 
the  teeth  of  which  fit  against  the  t<x)the<l  portion  of  mandible;  maxillaried  joined  to  premaxillaries. 
Teeth  ft»eble,  infMrtly  tricuspid.  (Jillrakers  rather  long.  Hea<i  ct>vered  al»ve  with  large,  shield-like 
8t»k*s.  Scales  lai^gt*,  <leciduous.  No  fiidets;  c-audal  more  or  less  forked,  lower  lobe  the  longer;  dorsal 
and  anal  similar,  opposite  each  other,  not  modifieil  in  male;  last  ray  of  dorsal  usually  short;  ventrals 
small,  inserte<i  well  forwanl,  nearly  midway  lK»tween  opercle  and  base  of  caudal.  Air-bladder  large, 
simple,  not  cellular.  Young  with  lower  jaw  short.  Side  in  our  species  with  a  <listinct  silvery  band, 
as  in  Alherina.     Oviparous. 

Species  numerous  in  all  wann  seas,  going  in  largt^  s<!hcK)ls,  but  usually  rt>maining  near  the  shore, 
feeding  chiefly  ^m  green  algsR. 

a.  I>engtli  of  mandible  from  tip  of  iipitcr  jaw  l«•^s  than  rt-st  of  head  in  adult  (longer  in  young):  body  rather  fttout; 

D.  15;  A.  16 unifoidabUy  51 

no.  Length  of  mandible  from  tip  of  up)H.'r  jaw  not  less  than  rest  of  head,  at  all  ages,  much  greater  in  adult;  body 
more  slender.    D.  14;  A.  15 nAerU 

51.  Hyporhamphus  uxiifasciatiis  (Ranzani).     *'Balaju*\'  Ettcnbcnw. 

Head  4.6;  depth  6.8;  eye  4;  snout  2.8;  maxillary  3.2;  mandible  3;  interorbital  3.6;  D,  14  or  16; 
A.  14  to  16;  pet;toral  1.6;  ventral  3.2;  lower  lol>e  of  caudal  1.1;  scales  52. 

li<Kly  elongate,  not  greatly  <*ompresseti,  sides  not  parallel,  Iwck  wider  than  l)elly;  lower  jaw 
produce<i  into  a  long  l>eak  which,  from  tip  of  ui>i)er  jaw,  is  shorter  than  rest  of  head,  this  character 


Fio.  18. — Hjfpffrhnmphtu  unifatriatiui. 

separating  the  species  from  //.  roherti,  in  which  at  all  ages  the  mamlible  from  tip  of  upper  jaw  is  at 
least  as  long  as  hea<l  and  in  adults  much  longer:  dorsal  and  anal  tins  completely  scaled,  the  anterior 
rays  produced  but  not  falcate;  lower  loin?  of  iraudal  the  longer;  lateral  line  running  very  low,  close  to 
ventral  fin,  deman-ating  side  fn)m  belly. 

Color  in  life:  Back  {Mile-olive  or  greenish;  scales  with  <lark  punctulations  forming  a  streak  near 
border;  3  narrow  distinct  ]>lack  lines  along  middle  of  luR'k  from  m^ciput  to  <lorsal  fin,  the  median  one 
faintest;  dorsal  and  anal  pale,  dusky-tip|>e<l;  caudal  (mle,  dark-e<lge<l;  fleshy  tip  of  beak  red;  a  distinct 
silver)'  lateral  l>and,  about  as  wi<ie  as  eye,  from  upper  |)art  of  l)ase  of  petrtoral  to  base  of  caudal. 

The  l»lyh<x)  is  very  comm<m  in  the  West  Indies,  ranging  from  Key  West  to  Rio  de  Janeiro,  and 
is  considerably  used  for  fo<Hl;  it  often  leaps  from  the  water  and  swims  in  schools,  skimming  along  the 
surface,  43  examples,  4  to  10 J  inches,  from  San  Antonio  Bridge,  San  Juan  market,  Boqueron,  Poni«, 
Hucares,  and  Isabel  Segunda. 

Ilcmirhamphu*  unifa»ciatm  Ranzani,  Nov.  Comm.  Ac.  Sci.  Bonon.,  V.  1M2, 320,  Brazil. 

?  Ucmirhamphu*  picarti  Cuvier  «Se  Valenciennes,  Hist.  Nat.  PoisK..  XIX.  25. 1846,  Algiers. 

Ilrmirhnmphuf  Hehardi  Cuvier  J^  Valenciennes.  Hist.  Nat.  Poiss..  XIX.  26, 1»16,  Antilles;  Cayenne:  Bahia;  Rio  de  Janeiro 

Ifypitnimphus  tricufpidatus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1859. 131,  Barbados. 

liemirhamphM/auiatut  Poey,  Memorias,  II,  299, 1861,  Cuba;  not  of  Bleckcr. 

Hrmirhamphuf  pfteyi  Giinther.  Cat..  VI, 262, 1866,  Cuba;  after  Poey. 

Ilyptn-hiimphus  ufi(/(unVi/tw,  Jordan  &  Evermann,l.c..720. 1896. 

Oennt  86.  HEXIBAICPHUS  Cnyier.    The  Balaot. 

Body  more  robust  than  in  HyporhamphtM  &nd  different  in  form,  the  sides  of  body  being  comprefised 
and  nearly  vertical  and  parallel.  Head  and  jaws  as  in  Ifypffrhamphut.  Dorsal  longer  than  anal  fin  and 
inserted  farther  forward,  its  last  ray  more  or  less  produced  in  American  species.  Ventral  fins  small  and 
inserted  well  backward,  much  nearer  base  of  caudal  than  gill-opening.    Air-bladder  cellular  with  many 
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partitions  (in  //.  broumi).     SiHJcies  probably  numerous,  but  most  of  tbem  have  not  l)eeu  exauiinecl  as 
to  the  characters  which  aei)arate  this  genus  from  HijjKtrhamphuA. 

a.  rpfK»r  lobe  <»f  pt'cloml  orange  in  life;  lengtli  of  portoral  ncareely  greater  than  depth  <if  ImxIv.    I).  14;  A.  12;  wales 

5;^ brnfUifnfiit.  52 

aa.  Upper  lolKi  of  eaudaldull-bhiiwh  in  life;  scales  rather  nmaller;  length  of  i>eft/)nil  oniMlfth  greater  than  depth  of 
\x)d  y baUw 

52.  Hemirhamphus  brasiliensis  (Linnanis).     **BalajiL";  lialan;  Kscrihiino. 

Head  4.2;  depth  ().2;  eye  8.8;  snout  2.9;  maxillary  3.();  mandible  3;  interorbital  8.9;  I).  18  or  14; 
A.  12  or  13;  pectoral  1.5;  ventral  8.1;  lower  lol)e  of  caudal  1.1;  st^'ales  58. 

Body  umch  elongate,  evenly  compressed,  the  sides  jMirallel,  so  that  a  cn.)ss  section  of  the  body  is 
nearly  rectangular;  mandible  produc*e<l  into  a  very  long  l)eak,  longer  than  head,  an<i  ending  in  a  fieshy 
tip;  upper  jaw  not  produced.     Lower  loV)e  of  caudal  the  longer. 

Color  in  life:  Back  uniform  dark-greenish,  the  scales  very  slightly  paler  on  e<lges;  top  of  heiul  like 
l)ack;  upper  lol)e  of  caudal  yellow,  lower  olivact^ms,  the  inner  e<lge  of  lK>th  lol)es  dark;  gret»n  color  of 
the  back  ceasing  abruptly  at  level  of  middle  of  base  of  caudal  an<l  upi)er  e<lge  of  base  of  pe<*toral;  sides 
and  under  parts  silvery  white.  The  yellow  on  ciuidal  and  the  orange  on  tip  of  Ix'ak  art»  color  markings 
that  distinguish  it  from  llyporhtmphiua  umf(ii<ciahix  or  rofterti 

Very  common;  edible;  Iti*  distribution  and  habits  similar  to  Jlyporhamphtu;  14  sj)ecimens,  9  to  14 
inches,  from  San  Anttniio  Bridge,  Aguadilla,  Mayagucz,  Bo<jueron,  and  Fajardo;  2  fmm  San  Genmimo. 


Fuj.  19. — HfniirhdniphiiH  br(ijtiliniisi». 

E»itXfiuixHUi  inf^iore  producta,  Bn»wne,  Hist.  Jamaica.  i43,  175(;,  Janiaiea. 

Kmjx  brtntilinmis  Linna-n^.  Sysi.  Nat.,  ed.  X.  ;il4,  1758.  Jamaica;  after  Browne. 

Ifnnirhamphnfi  vinrf/inntntt  Le  Sueur.  Jour.  A<'.  Nat.  Sci.  I'hila..  II,  IH'£H,  i:V).  I^'.sser  Antill<»s;  not  of  ForskAl. 

HnnirfuimphtiH  broumi  C.uvier  &  ValeneienneH,  XIX.  i:i,  lH4r),  (iuadahmpe:  Martinique. 

Hcmirhamphun  pun  CuvivT  &.  Valen<'iennes.  Hist.  Nat.  Pj)i.«*s.,  XIX.  19,  lH4f».  Martinique:  .'<anto  Domingo. 

MacroffmUhtutbrei'imtttn'^iirtMiow,  Cat.,  148,  18M,  Jamaica:  after  Browne. 

HmtirhatnphuitJilijmrntoKU.'<  Poey,  Mem..  II.  297.  18<il.  Cuba:  Po<'y.  Fauna  Puerto-RiqneAa,  :tt7.  1881;  Stahl.l.  clCifi,  18J<i. 

JleniirfuunphuH  brajtUinvtif,  Jonian  A  Evermann,  1.  c,  72*2,  189i». 

Family  XXIV.  EXOC(ETII)^:.     The  Flying-fishes. 

Body  oblong  or  ehmgate,  covennl  with  cycloid  scales,  which  are  rather  deciduous.  I.iitend  line 
running  very  low,  along  side  of  l)elly.  Head  more  or  less  scaly,  with  vertical  sides.  Mouth  mcHleraie, 
terminal,  the  jaws  not  prolonge<l  into  a  l>eak.  Premaxillarifs  not  i)n>tmctile,  hingi'il  at  l>asi'  mesially; 
margin  of  upjK'r  jaw  chieHy  formed  by  pnnnaxillaries,  the  sh<»rt  maxillaries  entering  the  lateral  margin; 
maxillary  free  from  premaxillary,  its  tnlge  slipping  under  front  of  j»reorbital.  iH^ntition  various,  tt*i»th 
small  an<l  weak.  Dorsid  fin  without  spim*s,  inst»rttMl  on  ixisterior  part  of  iMnly,  opposite  anal  ami 
more  or  less  similar  to  it;  ventrals  alKlominal,  of  several  soft  rays,  insi»rte<l  j)osteriorly ;  j)ectoral  lin 
inserted  high,  used  as  an  organ  of  flight;  shoulder-girdle  and  i»ectoral  nniscU^  very  strong;  caudal  fin 
forked,  lower  lolje  the  hmger.  No  finlets.  Vent  close  in  front  of  the  anal.  Nostrils  large,  double, 
near  eye.  Lower  pharyngeals  en]arge<l  and  fully  united,  forming  a  large,  transversely  concave  plate, 
covertMl  with  large,  close-set,  blunt,  tricuspid  teeth;  third  up|)er  jdiaryngeal  greatly  enlarge<l,  not  unit^Ml 
with  ita  fellow,  both  covered  with  large,  blunt,  tricuspitl  tt»eth;  fourth  su|K'rior  pharyngt»al  wanting  in 
a<iult  (probably  coossilietl  with  the  third);  (these  characters  verified  on  Kroruins  rallj))niinii<) ;  vertebne 
without  zygapophyses.  Gill-membranes  not  unite<l,  free  fnnn  istlunus.  I'seudobranchia*  hidden, 
glandular.  Gillrakers  various.  (Jills  4,  a  slit  l)ehind  fourth.  Air-bladder  very  large,  not  cellular,  so 
far  as  known,  and  extending  far  backward  among  hjemapophyses  of  the  caudal  vertebne.  Vertebne 
about  50.     Intestinal  canal  simple,  without  ca^ca. 
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Camivon)ii«  or  h«*rbivon>us  fislu's;  4  genera  ami  al)out  65  s})eci«»,  alxmndingr  in  all  warm  seas, 
mostly  pt^lajnc,  swimming  near  the  ^nlrfa<'e,  anti  skipping  or  sailing  through  the  air.  sometimes  for 
< considerable  <Iistances. 

<i.  KiMif  of  mouth  (vomer.  pAlatinos.  pterygoids)  and  tongue  provide<l  with  teeih.  bo<ly  not  angular  in  outline  (ellip- 
tifal  in  rross  station  •;  pectoral  fins  mcxlerate.  not  reaching  beyond  middle  of  donwl  fin.  ventraU  rather  long. 
in«<erte<l  behind  mi<ldle  of  Ijody:  dorsal  fin  elevated;  anal  long,  its  base  scarcely  shorter  than  that  of  dorsal. 

Parejcocoetus.  36 

nn.  K<fof  of  mouth  and  tongue  with  fewer  teeth  or  none  i  vomer  and  palatines  toothed  or  notV.  body  angular  in  outline 

<a  cniss  MH'tion  sulxiuadratci;  p^H'toral  fins  very  long,  their  lijw  asually  reaching  nearly  to  base  of  caudal. 

lower  jaw  little  prominent:  snout  short. 

ft.  Ventral  fins  inserted  anteriorly,  much  nearer  tip  of  snout  than  base  of  caudal,  not  us«'<l  as  organs  of  flight,  their 

tii»s  not  rea<'hing  nearly  to  front  of  dorsal;  anal  fin  long,  its  base  nearly  e4]ual  to  that  of  dorsal Ex<K:«Tr8 

/•/».  Vfulral  fins  inscrte<l  [KKteriorly,  iLsually  nean*r  base  of  caudal  than  tip  of  snout,  uj»ed  as  organs  of  flight,  their  tips 
reaching  f»ast  middle  of  base  of  anal. 

r.  Anal  fin  long,  its  Ijase  a  little  less  than  that  of  dorsal,  its  origin  nearly  opposite  that  of  dorsal Exonattes 

«v.  Anal  fin  short,  it««  base  one-half  to  tw«»-thirds  that  of  dorsal,  its  origin  behind  that  of  dorsal CYPfULfRix  37 

Oenoi  86.  PASEXOC(ETUS  Bleeker. 

Boiiy  mixierately  elongate,  elliptical  in  cross  section.  Sncmt  short;  lower  jaw  not  prodiiceci.  Roof 
of  mouth  I  vomer,  jtalatiues,  and  pterygoids)  fully  provided  with  teeth;  i)e<*toral  fins  moderate,  ni>t 
reaching  l>eyond  middle  of  dorsal;  ventrals  long,  inserte<i  behind  middle  of  Ixnly;  anal  fin  al)oiit  as 
long  as  dorsal;  donial  high. 

Small  fiying-lishes  of  tropical  coasts,  widely  <li.stribute<i. 

53.  Parezocoetus  mesogaster  (Bloch).     Volador;  Flying-finh. 

Hea<l  4.4  in  length  r>f  Ixniy;  depth  5;  D.  12;  A.  13;  about  38  scales  in  lateral  line,  5  rows  of 
scales  lietween  lateral  line  ami  dorsal  fin.  Body  elongate,  compressed  (not  angidated),  rather  deep; 
wiilth  of  IxKly  at  liase  of  jKH'torals  2  in  head;  hea*!  narrow,  compresseil,  almost  tn*nchant  below;  inter- 
c»rl)ital  area  flattish,  alwrnt  as  wide  as  eye,  3  in  hea<l.  Snout  slmrt.  rather  i»ointiMl,  its  length  4.25  in 
heail;  tet^th  on  tongue  and  (lalatines;  gillrakers  numerous,  long  and  slender;  jjectoral  fins  of  moderate 
length,  their  length  l.(>6  to  2  in  length  of  Uxly,  their  tijxs  reaching  middle  of  l>a.*«e  of  <]orsal  fin;  sei'ond 
ray  of  jiei'toral  divided;  dorsal  fin  very  high,  its  longest  rays  about  0.16  longer  than  head;  base  of 
dorsal  alxmt  1.14  in  length  of  head;  tips  of  anterior  rays  of  tiorsal  reaching  l)eyond  tips  of  posterior 
rays  when  fin  is  deflexed,  almost  to  Ijase  of  i^udal  fin;  ventrals  rather  short,  4.75  in  length  of  body, 
their  tips  reaching  slightly  past  origin  of  anal  fin;  origin  of  ventrals  midway  between  pupil  and  last 
ciuidal  vertebra;  anal  fin  opprjsite  dorsal;  lower  loin?  of  caudal  rather  short,  slightly  longer  than  head. 

Color,  blue  al)ove,  silvery  l)elow,  i)ectoial  (<lusky  in  the  young)  becoming  nearly  white  in  the 
a<lult;  color  of  ventrals  very  similar  to  fiectoral,  the  duskine.***  in  the  young  formed  of  fine  blackish 
dots;  upiK'r  half  of  anterior  rays  of  dorsal  fin  black;  anal  fin  with  few  small  black  dots,  more  numerous 
in  the  young;  caudal  dusky-re<ldL*h. 

This  s|)e<»ii»s  reaches  a  length  of  7  inches.  It  is  common  in  the  tropical  seas  of  both  the  East 
I  nil  it's  and  \Vt*st  Indies.  an<l  in. the  Hawaiian  Islands.  It  rangi's  north  in  the  Gulf  Stream  to  Rh<Mle 
Islan<l  and  is  the  most  common  flying-fish  of  the  Carolina  region.  The  yoiuig  often  has  one  or  two 
fleshy  Iwirliels  on  the  tip  of  the  lower  jaw,  these  l)eing  fragile  and  easily  destroye<i. 

During  the  voyage  of  the  /•7j«/#  Hawk  to  Forto  Rico  an <1  return  to  Norfolk,  flying-fi.*«h  were  seen 
nearly  every  day  and  were  |>articularly  abundant  l^etween  Savannah  and  the  Bahamas,  in  the  Wiud- 
wanl  and  Mona  ]>assages,  and  along  the  north  CH>asts  of  Cuba,  Santo  Domingo,  and  Porto  Rico. 
Si-an-ely  a  day  jiasseil  when  schools  of  twenty  to  a  hundre<l  or  more  did  not  follow  along  abreast  of  the 
shij).  They  were  more  numeroiL»<  on  bright  <lays  when  there  was  considerable  wind  and  the  sea  was 
srmiewhat  n>ugh.  Api>arently  two  or  more  sp)e(*ies  were  seen,  though  the  vast  majority  probably 
lK»longi*  to  this  species  which  stvms  to  come  nearer  to  shore  than  any  other.  A  s()ei:imen  5.5  inches 
loni;  tlew  :ilx>ard  the  ship  at  Aguadilla  January  18. 

h^4H^ttu    mfsoffiulfr  Blorli.  lehthyolgia.  pl.  :{99,  1795,  Martinique;  on  a  poor  drawing  by  Plumier. 

Ex' M-i 1 1 un  orbii/nitinu*  Cnyier  Ai  Valenciennes.  Hist.  Nat.  Poias..  XIX.  1.31,  1846,  Montevidei>.  baj«ed  on  a  drawing. 

Ertn'iitii*  hillinnns  Goesse,  Nat,  .Sijoum  in  .Tamaiea,  II,  pl.  1,  fig.  1,  1H51.  Jamaica. 

Exitnrtu*  tfryUii*  Klunzinger,  Fisehe  des  lOithen  Meeres,  56(-  1K70.  Ked  Sea. 

Parexoctetut  memtgatUr  Jordan  6s,  Evermaun  1.  c,  ?28.  189«>. 
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Oenai  37.  CTPSILlIEns  Swainion. 

Body  elongate,  broad  above,  somewhat  compressed;  head  short,  bhmt,  narrowed  below;  mouth 
small;  jaws  very  short,  alx>ut  equal;  chin  without  barbel;  maxillaries  not  joined  to  prenmxillaries; 
teeth  very  feeble  or  wanting;  eyes  large;  gillrakers  moderate;  scales  large,  deciduous;  no  finlets; 
dorsal  fin  short,  opposite  anal;  caudal  widely  forktKl,  lower  lobe  the  longer;  pectoral  fins  very  long, 
reaching  past  beginning  of  anal  and  serving  as  organs  of  flight,  their  great  size  enabling  these  fishes 
to  sustain  themselves  in  the  air  for  some  time;  ventral  fins  large,  posteriorly  inserted,  also  used  as 
organs  of  flight;  air-bladder  very  large;  no  pyloric  cwca. 

Species  numerous,  in  all  warm  seas,  living  mostly  in  the  open  water  and  swimming  in  large  schools; 
lai^ly  cosmopolitan,  and  any  of  the  forms  may  be  expected  to  be  found  within  our  limits. 

a.  Second  ray  of  pectoral  divided  (first  simple);  third  and  fourth  rays  longest 

b.  Ventral  fins  inaerted  about  midway  between  pupil  and  last  caudal  vertebra. 

c.  Dorsal  and  anal  fins  without  black  markings;  ventrals  pale. 

d.  Base  of  anal  l.ri6  in  biuse  of  dorsal;  peirtoral  1.44  in  length,  reaching  last  ray  of  dorsal;  ventrals  2.75  in  body,  reach- 

ing last  ray  of  anal fuierurug 

dd.  Base  of  anal  2  in  base  of  dorsal;  pectoral  1.40  in  length  of  body,  the  tip  reiuthing  end  of  dorsal  fin;  length  of 

ventrals  2.89  in  body,  their  tips  nearly  reaching  \&»i  ray  of  anal : luikeni 

cc.  Dorsal  and  anal  fins  marked  with  black;  dorsal  with  one  or  more  dark  blotches;  anal  with  a  black  spot  on  tifts  of 

third  to  sixth  rays;  ventrals  black,  with  pale  edgings  and  a  white  spot  near  base furcatus 

bb.  Ventral  fin  inserted  midway  between  p<xteri<>r  margin  of  preopercle  and  last  caudal  vertebra. 

e.  Pectoral  with  posterior  half  rather  abruptly  black;  anal  white niffrirann 

ee.  Pectoral  unicolor  or  nearly  so,  not  abruptly  black  fKwteriorly. 

/.  Dorsal  fin  slightly  ^!usky,  but  without  distinct  markings;  other  fins  faintly  shaded,  but  without  distinct  blai^k 

markings;  pectoral  reaching  base  of  last  anal  ray;  ventrals  almost  as  far.    D.  13;  A.  10 lineatus 

ff.  Dorsal  fin  with  a  round,  black  blotch  as  large  as  eye  on  tips  of  middle  rays;  other  fins  all  pale;  pectoral  reaching 

beyond  tips  of  dorsal  and  anal.    D.  12;  A.  11 cyajtojttfrtut 

666.  Ventral  fins  inserted  at  a  point  midway  between  middle  of  opercle  and  last  caudal  vertebra  (or  between  tip  of 

snout  and  tip  of  upper  lobe  of  caudal ) bahientiU,  54 

CM.  Second  ray  of  pectoral  simple  (like  Uie  first);  thini  ray  <livided. 
j  Snout  mon?  obtusely  descending  than  in  any  otiier  siwcies,  its  length  4.5  in  head (jibbifrttM 

54.  Cypsilurus  bahiensis  (Ranzaui).     Vdador. 

Head  4;  depth  5;  eye  3.1;  snout  4.25;  interobital  8;  D.  13;  A.  9;  scales  about  50. 

Body  quadrate,  stout,  it«  width  about  two-thirtls  its  depth;  mouth  small,  snout  short;  eye  large; 
top  of  head  flat;  pectoral  very  long,  reaching  la*t  rays  of  dorsal  and  anal,  second  ray  divided,  third 
and  fourth  longest;  ventrals  long,  longer  than  head,  reaching  nearly  as  far  as  tip  of  pectoral,  their 
origin  midway  between  last  caudal  vertebra  and  middle  of  opercle;  dorsal  considerably  in  front  of 
anal,  its  base  nearly  double  that  of  anal;  caudal  widely  forke<l,  lower  lobe  the  longer. 

Color,  bluish,  silvery  above,  silvery  on  si<ies,  whiti?  below;  side  of  heati  silvery;  pectoral  nearly 
uniform  dusky,  paler  at  base,  and  bluish-silvery  outside;  ventrals  and  anal  pale;  dorsal  pale;  caudal 
somewhat  dusky. 

Found  in  tropical  seas,  north  to  Cuba,  and  said  to  be  one  of  the  commonest  species;  reaches  a 
length  of  8  inches.     One  specimen  flew  aboard  the  shij)  off  Mayaguez,  January  20. 

Kxoe.(rtu9  bahinusU  Ranzani,  Nov.  Comm.  Ac.  S<'i.  In.«5t.  Bonon.,  V,  1H42,  302,  pi.  38,  Bahia. 

Kxi)Ctrtu»  tHTtnicuUUiig  P<K'y,  Memorias,  II.  :U)0.  1861.  (Miba. 

Exocaius  itpUonopteruH  Bleeker,  "Nederl.  Tydschr.  Dicrk.,  III.  1  WW,  113,"  Sumatra. 

f  Exi)ccttu*  iHirrie  Poey,  Synopsis,  386, 1868.  Cuba;  description  in.«<uftlcient;  taken  fnnu  an  old  drawing. 

Exifcartm  buhinutin,  Jordan  &  Evermann,  1.  c,  739, 18%. 

Cyp»Uuru*  bahieiisiM,  Jordan  &  Evermann,  1.  c,  2836,  1898. 

Family  XXV.  AULOSTOMIDiE.     The  Trumpet-fishes. 

Body  compressed,  elongate,  covered  with  small  ctenoid  scales.  Lateral  line  continuous.  Head 
long;  mouth  small,  at  end  of  a  long,  comprcfjsed  tube.  Ix^wer  jaw  prominent,  with  a  barl>el  at  sym- 
physis. Premaxillaries  feeble,  not  i)rotractile;  maxillary  broad,  triangular,  with  a  supplemental  Ixme. 
Teeth  minute,  in  bands  on  lower  jaw  and  vomer.  Bran(;hiostegals  4;  gills  4,  a  slit  l)ehind  fourth. 
Pseudobranchia?  well  developed.  Gillrakers  obsolete,  (iill-membranes  se|>arate,  free  from  isthmus. 
Air-bladder  large.    Spinous  dorsal  present,  of  8  to  12  very  slender  free  spines;  the  soft  dorsal  and 
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anal  rathor  long,  similar,  p<j(<terior,  with  23  to  28  rays  each;  caudal  small,  rhombic,  the  middle  rays 
longest  but  not  pro<luce<l  int4>  a  filament;  ventralsaMominal,  of  6  rays,  all  articulate<l;  pectorals  broail, 
rounded,  the  spauv  in  front  of  them  scaly.     First  four  vertebrae  elongated.     Two  pyloric  c^ca. 
A  single  genus  with  tw<i  species,  found  in  tropical  seas. 

Oenat  88.  AULOSTOMUS  Lae^pMe. 

(*hanu*ters  of  this  genus  included  with  those  of  the  family. 

a.  Ba.*«*  i>f  H>{t  di»n«I  and  an&l  not  b1af*k:  each  fin  with  a  black  band  parallel  with  its  bai«e. 

h.  Eye  2  to  2..^  in  piwtorbital  part  of  head;  grt>und-ct>lor  rv«ldiiih:  tiilvery  lateral  xtreakii.  n<it  all  below  lateral  line. 

macHlatu*.  S^ 
bfi.  Kye3.5in  [M>.torbital  part  of  hea«l:  grotind-colt>r  bruwu;  lateral  silver}' utreakM  all  Ijelow  lateral  line citureus 

55.  Aulostomus  maculatiis  Valenciennes.     Trumpet-fish;  '*  Trvmpeterv.^' 

Hea<l  3;  eye  2  t4>  2.5  in  iK>storbital  part  of  head;  D.  x-23;  A.  25;  V.  6.  Lower  jaw  prominent, 
keele<l,  with  a  small  l»rl>el  at  symphysis;  premaxillary  slender,  maxillar\'  broa<l;  triangular  {latches 
of  minute  teeth  on  lower  jaw,  vomer,  palatines,  gill-arches,  and  pharyngeals.  Intestinal  canal  short; 
two  pyloric  ca?ca. 

Color,  oliva<'eoiL«,  with  one  or  two  series  of  brown  or  blue  dots  along  each  side  of  the  Itack;  another 
irregular  series  from  the  preoperculum  along  ea<rh  side  of  the  Wily  tttanal  tin;  three  or  four  silvery  lines 
on  each  si«le  of  alnlomen,  repla<-e<i  on  hea<i  by  irregular  oblique  streaks:  anterior  part  of  dorsal  and  anal 
with  a  horizontal  black  liand,  parallel  with  base  of  fin  but  remote  from  it;  i-au<lal  fin  with  usually  two 
round  black  siK>ts;  ventral  tins  plain,  spotted.     (Gunther.) 


PlQ.  20. — Auhniimtu*  manlaitu. 

Found  in  the  Caribbean  Sea,  north  to  southern  Florida;  rather  conunon  southward;  apparently 
not  conunon  about  Porto  Rico,  as  only  one  small  s(itH'imen  was  obtaine<l.  This  was  seined  in  Boqueron 
Bav  Januarv  26. 

AuUfttomn  macuUitum  Valenciennes,  in  Cuvier'f*  Illrt.  Poiswmit.  pi.  92,  fig.  2,  about  ISib. 
AuUtttoma  colonttum  Muller  6i.  TroM^hel.  in  St'honibunrk'ii  Hi>t.  Barliados,  673, 1848,  Barbad<«. 
AuhtMirtHH*  m*wulaiu*.i\*n\An  it.  Evermann.  1.  c,  7.>1,  189G. 

Family  XXVI.  FISTLLARIID/E.     The  Cornet  fishes. 

Rxly  extremely  elongate,  much  depressed,  bnwider  than  deep.  Scaleles^,  but  having  bony 
plates  present  on  various  parts  of  biniy,  mostly  ci»vere<l  by  skin.  Head  very  long,  anterior  l>ones  of 
skull  much  pnxlui*e<l,  fonning  a  long  tuU*,  which  teniiinates  in  the  narrow  mouth:  this  tulie  fonned  by 
symple<'tic,  i»roethmoid,  metapteryg«>id.  mesoi>ter\'goi<l,  (juaflrate,  ]>alatines.  vouier,  and  mi'sethmoid. 
Both  jaws,  an<l  iu<ually  vomer  and  {talatincs  also,  with  minute  ttvth:  membrane  uniting  Inmes  of  tube 
below  very  lax,  so  that  tul>e  is  ca|iable  of  much  dilation.  I*<x?t-temiionil  coossifie<i  with  the  cranium. 
Branch  ioiStegals  o  to  7;  gills  4,  a  slit  tiehind  fourth.  Gill-mend  cranes  8e|jarate,  free  fn>m  isthmus. 
Gillrakerp  oljeolete.  Basibranchial  elements  wanting.  Ps^»u<iobranchiie  present.  Air-bladder  largi*. 
8pini>us  dorsal  entirely  absent;  soft  chjrsal  short,  i>osterior,  somewhat  elevate*!;  anal  tin  opposite  it 
and  similar;  caudal  fin  forkml,  miildle  rays  pnxiuced  into  a  long  filament;  pectoral  small,  with  a 
bniad  liase,  prece<leil  by  asmo<.)th  an»a  as  in  the  GajftenMfulx ;  pectoral  ot«iicles  3;  interclavicles  greatly 
lengthene<l;  supraclavicles  very  small;  ventral  tins  very  small,  wide  ajiart,  abdominal  (thn»ugh  partial 
atn>phy  of  the  ginlle,  by  which  they  lose  connection  with  the  interclavicles),  far  in  advaniv  of  the 
dorsal,  comp<>sed  of  6  soft  rays.  Pyloric  cseca  few;  intestine  short.  Vertebne  very  immemus 
(4  -  44  to  49  •  28  to  X^ ),  the  first  four  very  long. 

Fishes  (»f  tropical  seas,  relatetl  to  the  stickleltacks  in  structure,  but  with  prolonged  snout  and 
different  ventral  fins.     A  single  genus,  with  three  species. 
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Oenai  39.  FISTIJLASIA  LinnaBUi.     Tmmpet-ftshei. 

C^harat'torn  of  the  genua  in<^lu<ie<i  alK)ve  with  thone  oi  the  family. 

fi.  UpiHT  luterul  t*dgcs  of  snout  with  f«*\v  stirmtions  «ir  noiio;  iKKly  with  blue  si>ots tnh<icarin,  .V> 

aa.  rpjicr  lateral  edges  t»f  Hiioiit  Hhan>ly  .mttuKmI;  Inxly  with  few  hhie  siM>tH  or  none jniinihi 

56.  Fistulaxia  tabacaxia  (LiiinaMiH).      Tnimpel-finh;  Trom}}etf.ro. 

Head  2.8;  mandible  abmit  4  in  nnoiit;  nnout  8.7o  in  length  of  ImmIv.  I).  14;  A.  13.  Mouth 
slightly  obli<iue,  lower  jaw  th<»  longer,  overlapping  uj>per;  nnout  nnich  i>rolonge<i,  tajwring  but  little 
forwanl,  it^  e<lgeH  with  line  serrations  or  none.  Margin  of  orbit  with  sharp  compressed  ]>ointiJ  in 
front  ami  l)ehind.  Reddish-brown  alxjve,  variegate<l  with  numerous  large,  tme<iual,  o])long,  j)ale-blue 
spots  <»n  sides  and  l«ek,  arrangi^d  in  series. 

Wej^t  Indies  and  the  neighlH>ring  seas,  generally  common;  4H*casional  northward  to  Carolina  and 
Florida,  or  even  to  Massachust^tts.  Reaches  a  length  of  (>  ftvt.  One  8iH*oimen  obtaine<l  by  Mr.  (Iray 
at  San  (Jeronimo;  reiH>rte<l  from  Pnrto  Rico  by  P(.>ey  and  Stahl. 

Itiimbunbn,  Marcgrave,  Hist.  Brazil,  148,  IMS,  Bnu»il. 

Fiittukiria  tfUxicariaJAiuuvws,  Syst.  Nat.,  X,  312,  1758,  Ameriea;  Jordan  «fc  Everinann.  1.  e..  757,  ls«». 

FiHiulan'a  m:t)boracc7i8ii>  Mitehill,  Trans.  Lit.  and  Phil.  S«k\,  T.  1SI5,  4;i7,  New  York. 

AitU^tomf  mnrcgrarii  Ca.stelnau,  Anini.  Nouv.  Amor.  Snd.  30,  18.50.  Baliia;  Rio.laneiro. 

FlmjrUnria  JMulan'if  Gumovr,  Cat.  Fishes,  ed.  Gray,  14(5,  1854.  Anierioan  (Jeean. 

Stlrni>iittomHs  MrrraiuH,  Poey,  Fauna  I*uerto-Riquefia,  337,1881. 

Sfdntifsttnimii  ttthocarius,  SUihl,  1.  e.,  79  an«l  1(»5.  1883. 

Family  XXVII.  vSYNGNATHIIKE.     The  Pipe-fishes. 

B<Kly  eUmgatc,  usually  slender,  <*overed  with  l)ony  {dates  whi('h  are  firmly  conneotwl,  forming  a 
bony  caraj)a4!e.  Head  slender,  snout  long,  tulK»-like,  lK»aring  short  toothh»ss  jaws  at  end.  Gin-<»jK»nings 
re<lucfMl  to  a  small  ai)i^rture  Indiind  the  upjHir  i)art  of  the  ojktcIc.  Tail  long,  i>n»hensile  or  not, 
usually  provi<ie<l  with  a  small  caudal  tin.  Male  fishes  with  an  egg  iK>uch,  usually  placed  on  under 
side  of  tail,  sometimes  on  alxlomen,  commonly  forme<l  nf  two  foMs  of  skin  which  met»t  on  me<lian  line. 
The  eggs  are  receive<i  into  this  jMjuch  and  retained  until  some  time  after  hatching,  when  the  ]M)U<'h 
ojwns,  permiUing  the  young  to  e8<"ii|)e.  Dorsal  fm  single,  nearly  median,  «>f  soft  rays  only;  i>ectoral« 
small,  or  wanting;  ventrals  none;  anal  fin  minute,  imually  i)resent. 

n.  Tail  not  prehensile,  anually  with  a  caudal  Hn;  axis  of  head  usually  in  line  with  axis  of  ImmIj-. 
6.  Top  of  head  with  a  slight  earination.  or  none. 
Synunatiiin.*:; 

r.  IVetoral  tins  present;  (*audal  pn^si'nt. 

(I.  Male  with  egg  i»oueh  under  tail,  formed  by  lateral  nienihranes  which  iM'eonie  conni'ct<'<l  along  middle,  fonning  a 
close<l  |M)Uch. 

r.  Dorsal  tin  inserted  over  or  just  lK?fore  vent Siphohtom.v.  40 

d(i.  Male  with  egg  [mmicIi  on  abdomen;  ridges  «»f  b<Kly  pnmiinent  and  distinct;  caudal  fin  nnMlerate.. .  Dokvkhamphi'h 
cr.  PiH'toral  (ins  wanting;  caudal  wanting  or  rudimentary;  male  with  ova  attached  t4»  alMlomen.  without  dom^d  jMmcli; 
no  adifMise  fin. 

/.  Biirk  without  peculiar  tul)e .^ynonatiiis 

ff.  htu'k  with  a  pe<'uliar  tube  inclose<l  by  the  wutes,  antl  «>xtending  for  a  <li.stan«'e  iK'fore  dor.-al  tin Osi>iivola.\ 

W).  Top  t)f  head  strongly  carinatwl Corvtii kouthth vh,  41 

Hipp«m!ampin.k: 

aa.  Tail  prehensile;  caudal  fin  small;  head  shapeil  like  that  of  a  horse,  ])laeed  at  a  largi>  angle  with  axis  of  IhmIv;  egg 

IMiucli  at  Itase  of  tail. 
g.  Body  comprcsstHl;  iMM'iput  witli  a  narrow  l»ony  crest,  sunnounte<l  l»y  a  coronet;  shields  with  tulH«r<'lc8  or  spines. 

HlPPU<'AMIT8,  42 

Oenai  40.  SIFHOSTOMA  Raflneiqne.     The  Pipe-ftshei. 

Bfxiy  elongate,  very  slender,  6  or  7-angle<l,  not  compressed,  tapering  into  a  very  long  tail;  dorsal 
keels  of  the  tnink  not  continuous  with  those  of  tail.  Head  slender,  tapering  into  a  long,  tulK'-like 
subteretc  snout,  which  bears  the  very  short,  toothless  jaws  at  end.  Humeral  l)onesfirudy  unitinl  with 
*'i>iea.-t  ling."  B(Hly  covered  with  a  series  of  Ininy,  keeled,  radiated  plates,  arrangeil  in  linear  stories. 
Dorsal  fin  distinct,  rather  short,  inserttnl  lH»fore  or  opjMwite  the  vent,  which  is  near  middle  of  Inxly; 
caudal  fin  present,  rather  small;  anal  fin  minute,  crlose  Ixjhind  vent;  pectorals  developed,  short  and 
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rather  ]»roa<l.     Male  fii^hes  with  aii  egg  pou<*h  aloiij;  under  side  of  tail,  foniie<l  ]>y  two  cutaneoiuiji  foMe, 
and  *«plittinjf  lengthwise  to  ^elea^^e  the  young  fishes. 

Spt»eit^  very  numeruiLS,  inhabiting  all  wann  st-as;  aliounding  in  l>ays  among  the  seaweeds  and 
entering  rivers.  The  feniak*s  in  most  sjK*<"ies  an»  deeiH*r  tlian  the  mall's,  with  mon?  robusrt  trunk, 
longi*r  snout,  and  a  niort*  distinct  ventnil  kwl. 

II.  Top  of  head  with  n  .slight  mrination  or  iiont".  snout  k(>4*]e<l  or  not:  opien'Ie  without  pn>minent  ridge;  baseof  dorsal 

not  elevated. 
h.  iKinial  moderate  or  long,  lis  first  ray  in  udvan<f  of  wnf.  snout  in«»derate  or  Iomk:  aiiglei^  of  body  generally 

pn>minent. 
e.  iKirsal  covering  1  or  2  body  rings. 

d.  Dot>a\  covering  about  6  or  7  caudal  rings,  rarely  fewtr 

e.  Caudal  rings  36  to  41 fiMulatum 

te.  Caudal  rings  31  to  34. 

/.  IK  irsjil  29  to  .12.  on  2 ^♦J  ring>  mackayi.  hi 

SJ.  I><)rsal  27,  on  1  —  7  rings,  rarely  on  2— ♦'• Jltrridit.  [iH 

fo.  Caudal  ring»  21:  body  rings  19;  dorsal  rays  :in.  on  !-♦»  rings;  snout  long;  l>o<iy  slender jMntfi 

thl.  iKjrsal  c«»vering  4  or  5  caudal  rings. 
'/.  iKirsal  rays  24  to  32. 

h.  l>ors-il  r.iy>  29  to  '$1.  on  1  -  9  rings;  rings  17  +  35;  nnout  2  in  head,  head  with  keel  pHagimm 

hh.  IK^rsal  rays  2»»  tt»  28. on  \.h  —  .i  ring*:;  rings  16  +  34;  snout  short. 2  in  hea«l.  hwid  with  slight  ki-el routf«^mi 

hhh.  I>orsal  rays  2:^  to  2.>. on  al^iut  1  —  4  rings;  rings  usually  16  •■  3:J:  snout  short.  2  in  head rluftn*. 59 

[III.  Dorsal  very  short.  IS  rays,  on  1  -r  5  rings;  rings  17  -  32;  snout  short  j^nttfi,  60 

</'/'/.  I>«»rs»il  very  short,  <'ovcring  3  caudal  rings  and  1.5  ln.Kly  rings,  its  rays  '20  to  2:<;  rings  17  ■*-  27:  .snout  very  .short;  head 

ktH.*le<l  above bnichtfiXpfuUuM 

rt\  I)orsal  covering  3  tnidy  and  4  to  6  <'audal  rings. 
I.  Rings  16  to  IS  :-  -JV  to  :r,. 
j.  .<n«>ui  rather  short,  not  half  length  of  hea<l;  dorsal  tin  very  high:  rings  IS  +  33;  dorsal  ."Vi.on  5  +  4  rings;  belly  in 

female  with  a  bla(*k  keel;  sides  with  narrow  vrrtiral  silver>-  «»tniik*»;  dorsal  spotte<l ajjine 

Jj.  :Sn«>ut  nither  U»ng,  mort'  than  half  head. 

»7.  Kings  20  to  21  -  3i;  to:{?<;  dorsal  32  to  37, on  3  4-  5  rings;  Im-IIv  flat  or  slightly  concave;  snout  mo<lcrate louifianx 

in.  Kings  16  to  20  i-'M\  t*»40;  dorsal  :i6  to40,on  5  +  4  or  4  +  5  rings futicym 

lft>.  iKirsal  (ill  vrry  short.  it.«*  first  ray  not  In  advance  of  vent;  rings  15  -  :17  to  :ft»;  snout  vrry  short,  less  than  two-fifthfi 
h«*ad;  anglfs  of  Unly  little  marked,  the  form  •'ubten-te rrinitfenim 

57.  Siphostoma  mackayi  Swain  <!(:  >hH*k. 

Head  r>.fi6  to  6.25  in  total  length.  I>.  L*t>  to  :V2;  rings  18  •3:^  to  M.  Snout  compresee«l,  1.75 
to  2  in  head,  its  niinlian  line  witli  a  slight  keel  aliove  and  Inflow,  with  smaller  keels  on  each  side; 
ojierele  n<»t  keele<l.  Di>rsal  s<:>mewhat  higher  than  width  of  a  IxKly  ring,  its  lyase  about  1.33  in  length 
of  head,  covering  2  —  6  rings.  Fe<'toral  higher  than  length  of  Viase;  tail  al)out  1.83  in  total  length  of 
tish;  IhmIv  deep,  iu<  greatest  <lei>th  in  a<iult  females  e(|ualing  width  of  four  ]jo<ly  rings. 

Color  in  spirits:  Grayish  or  dark  olive;  males  with  al)Out  14  dark-gray  onweliars  (m  side,  broailer 
than  int4'rsi>iMt*s;  InkU'  tb'ually  mon»  or  le:«  six»tte<l  with  small  white  spots;  dorsal  f^le,  iL«<ually  <lotted 
over  with  darker;  caudal  dusk^v,  gt»nerally  sij<»tte<l  with  white;  ojien'le  usually  with  white  liars. 

(lulf  of  Mexico  antl  West  Indii's;  known  from  the  Snap|»er  Ranks  off  Pensac«»la,  Key  West,  and 
<'ozinuel,  Yucatan;  rather  common.  <h»e  s|>ecimen,  a  female,  7  in<'lu*s  long,  taken  at  Mayaguez, 
Januarv  U». 

Siphi>Mti,mn  uiiirhtf/i  ii\\niu  ^i  Mifk.  Tnic.  I'.S.  N,  M.  18K4.  2:W.  Key  Wi*st;  Jonlan  A  Ev*-nnaun.  1.  c.,  76«;,  1«96. 

58.  Siphostoma  floridse  Jordan  &  (lillH'rt. 

Head  6  to  C^Jy  in  total  lenvrth.  IK  27;  rings  17  to  18  —  31  to  .32.  Snout  rather  short,  alwut  1.66 
in  head;  me<lian  line  well  ke<»UHl  al>ove  and  Ik4ow,  the  ri<lgtM>n  lH»th  sides  of  median  ridges  al^ne  and 
ludow  not  H»  <*onspicuou.<.  <)c<-iptit  and  ojiercle  little  keeletl.  Dorsal  shorter  than  heail,  covering 
1  6  to  7  rings,  its  height  5  times  in  Inan':  ciuidal  fin  2.5  in  lia^e  of  dorsal;  jieotoral  slightly  higher  than 
KMigth  of  liiUJe;  tail  longer  than  tnink,  \.i<\  in  t«»tiil  length,  i*audal  jHiUch  covering  alK>ut  18  rings. 

<'«»lorin  life:  iHirk  gret»n;  side  with  gray  sjnvks  and  without  dark  Imnd;  tail  with  faint  darker 
liars,  broader  than  intersi»a«i»s;  .^^ides  of  t;ul  es|»e<-ially  mesially.  with  many  rough  and  oblong  jiale 
s|»ots;  snout  motth*<l,  t*sj)e<-ially  on  si<le;  lower  i>art  of  the  of^ercle  nearly  plain;  dorsal  translucent, 
yellowish  at  l)ase;  caudal  yellow,  dusky  at  tip;  anal  ]>lain. 

Fouml  on  sandy  shor<*s  from  North  Carolina  to  Texas  (Beaufort,  N.  C,  Corpus  Christi,  Tex.); 
rather  <'ommon.     Three  sf>ecimens  st»ine<l  in  Ensenaila  <iel  Boqueron,  January  26. 

SiphMttma/loridm  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1882,  263,  PeiiMcoIa,  FUl:  Jordan  ABvermann.].  c,  766. 1896. 
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59.  SiphoBtoxna  elucens  (Poey). 

Head  7  in  total  length;  depth  3.6  in  head;  snout  1.9  in  head;  hody  rings  17;  caudal  rings  32. 
D.  23,  on  1  -i  4  rings.  Bcxly  rather  stout;  snout  moderate;  keels  rather  strong;  i)ou<'h  of  male  covering 
about  17  rings. 

Color  grayish-brown,  back  and  sides  more  or  less  mottled  with  lighter  and  darker;  lower  half  of 
snout  with  alternate  bars  of  white  and  brown. 

Known  only  from  Havana  and  Porto  Rico;  one  si>ecimen,  a  male«  6  inches  long,  with  pouch  fille<l 
with  eggs,  obtained  at  San  Antonio  Bridge,  January  12. 

Sf^tigitathM  ducens  Poey,  Synopsis.  443, 1W7,  Havana. 
f  Syngtiathua Jktviroslris  Poey,  Enuineratio,  178, 1875,  Havana. 
f  Syiujjuithus  picturatun  Poey,  Enumeratio.  178,  1875,  Havana. 
f  Sjfngnathuat  Unea  Poey.  Enumeratio,  178,  1875,  Havana. 
fSynfpKUtuis  marmoreus  Poey,  Enumeratio,  178,  1875,  Havana. 
1  SyiiffnathM  a»ctni(Ums  Poey,  Enumeratio,  179, 1875.  Havana. 
fHphtmUma  rhtmnt.  Jonlan  &  Evennann,  I.e.,  768,  1896. 

60.  Siphostoxna  jonesi  (<iunther). 

Rings  1 7  -f  32.  Dorsal  18,  on  1  -r  f)  rings.  Head  an<l  snout  shorty  the  latter  somewhat  l)ent  upward, 
dhorter  than  the  postorbital  portion  of  the  head,  keek»d  alx^ve,  but  without  spines  in  the  ine<lian  line. 
Interorbital  space  concave,  crown  and  occiput  with  a  median  keel.  Ke<»lH  of  Ixxly  sharp  but  not  spiny; 
lateral  keel  of  the  trunk  passing  into  lower  keel  of  tail;  a  ridge  running  aiToss  ojHircle  but  not  reaching 
its  end;  tail  twic«  as  long  as  trunk  without  head;  caudal  very  short. 

Color:  Bla(;kish-brown;  upper  half  of  trunk  with  3,  upper  half  of  tail  with  7,  ei]uidistant  white 
crossbands. 

Bennudas  and  Porto  Rico.  Two  small  males,  2.75  an<l  3.50  inches  long,  respectively,  dredged  at 
station  (K)85,  between  Vieques  and  Cuiebra  islands,  in  14  fatht^ms,  Febmary  <>.  The  larger  has  the 
pouch  well  (ille<l  with  eggs  and  the  other  has  a  few  eggs. 

Syngnathus  jonesi  QQnthcr,  Ann.  Uag,  Nat  Hlflt..  scries  4.  XIV.  8. 1874,  IV-rmndHH. 
Siphodoma  jonesi,  Jordan  &  Eyermann,  1.  c..  768,  1896. 


Fig.  2l.—On-ythnn'chthyM  ctiyttnim. 

Oenai  41.  COBTTHBOICHTHTS  Kaap. 

This  genus  differs  from  Siphofioma  in  the  strong  keel  on  top  of  head,  the  strong  opercular  ridges, 
the  short,  stout  Inxly  with  prominent  angles,  and  the  very  short  snout.     Three  8})etries  known. 

a.  Top  of  hea<l  strongly  oarinate<l,  keel  nnnally  extending  from  interorbital  sj^aoe  to  flrwt  Ixxly  ring;   Ixxly  Rtont, 
luiUHlly  with  Hharp  angles  and  variegated  eol(»ration:  head  in  line  with  axis  of  Ixxly;  ofxTt'le  with  a  pn>minent 
ri<lge. 
h.  Caudal  ringn  about  30;  dorsal  rays  23  to  27,  Huout  short, 
r.  Rings  18  +  30:  dorsal  rasrs  23,  on  1  H  4  rings;  snout  2.4  in  head,  its  eolor  white:  Ixxly  with  12  irregular  brown  eross- 

bands,  and  white  markings albiroMrr 

W».  Caudal  rings  25,  body  rings  20;  dctrsal  rays  40,  on  3  +  7  rings;  snout  long,  more  than  half  hea<l:  form  of  body  unde- 

8eril)ed cayennenM' 

bbb.  Caudal  rings  26,  Ixxly  rings  17:  dorsal  rays  21,  on  1.5  +  3.5  rings;  snout  very  short,  3.2  in  hea<l aiyorum.  61 

61.  Corythroichthys  cayorum  Kvermann  &  Kendall. 

Head  8.6;  depth  12.6;  snout  3.2  in  head;  eye  4.33;  D.  21  rays,  on  1 .5-|-  3.5  rings;  A.  3,  on  first  caii<lal 
ring;  C.  10;  P.  10.  Rings  17 -f  26=43.  Body  short  and  stout;  head  short,  snout  very  short;  tail  but 
little  longer  than  head  and  trunk.  Cranial  ridges  strong;  a  high,  sharp  keel  on  snout;  occipital  keel 
very  high,  its  edges  convex,  notched  near  middle,  not  continuous  with  keel  on  snout;  a  strong  supra- 
ocular ridge,  l^eginning  opposite  posterior  end  of  nasal  keel  and  continuing  backward,  with  one  hiatus 
upon  upper  edge  of  opercle;  just  below  this  on  opercle  another  longer  but  scarcely  stronger  ridge; 
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another  phort  ridge  on  anterior  part  of  open*le  at  level  of  lower  part  of  eye;  opercle?  ven*  convex,  a^* 
if  gwoUen  outwanl;  keels  on  body  and  tail  all  strong,  the  two  lateral  keels  on  hotly  terminating  on  third 
caudal  ring;  the  two  lateral  keels  on  tail  beginning  on  lant  body  ring,  thns  overlapping  l)ody  keels; 
median  keel  on  side  well  develope<l,  terminating  on  sixteenth  body  ring;  ventral  keels  strong; 
abdominal  keel  very.strong.     Egg-sac  on  first  18  caudal  rings. 

Color,  yellowish-brown,  with  darker  punctulations;  tip  of  snout  white;  cheek,  throat,  and  under 
parts  of  snout  white,  cro»«ed  by  about  7  or  8  irregular  brownish  bars  extending  downward  and  back- 
ward; opercles  brown ;  fins  pale. 

This  species  is  related  to  (\  albirotire,  of  Meckel,  differing  from  it  chiefly  in  the  shorter  snout, 
smaller  dorsal,  and  fewer  rings.  It  is  known  only  from  Key  West  and  Porto  Rico.  A  fine  female,  4 
inches  long,  was  seined  on  Cayo  Jancudo,  at  Fajardo,  Februar>'  17. 

Oarylhrttichthy*  rayorum  Evennann  &  Kendall,  Bull.  C.  S.  F.  C.  1897  (Feb.  7,  1896).  128.  pi.  7.  flg.7,  near  Crawfish  Bar. 
Key  West.  Fla.;  Jordan  A.  Evennann,  I.e.,  2838,1896. 

Oennt  48.  HIPPOCAMFUS  Baflneiqae.    The  8ea-hortat. 

Body  strongly  compressed,  belly  gibbous,  tapering  abruptly  to  a  long,  quadrangular,  prehensile 
tail.  Head  with  a  distinct  curved  neck  placed  nearly  at  a  right  angle  with  direction  of  the  body, 
surmounted  by  a  compressed  occipital  crest,  on  top  of  which  is  an  angular,  star-shaped  coronet;  top  and 
sides  of  head  with  spines.  Physiognomy  remarkably  horse-like,  like  that  of  a  conventional  **  knight" 
at  chess.  Body  and  tail  covered  with  bony  plates,  forming  rings,  those  on  body  each  with  6  spines  or 
tubercles,  those  of  tail  with  4.  Pectoral  fins  present,  short  and  broad;  anal  minute,  usually  present; 
dorsal  fin  moderate,  opposite  the  vent.     Egg-pouch  in  male  a  sac  at  base  of  tail,  terminating  near  vent. 

Species  numerous  in  all  warm  seas.  They  attach  themselves  by  their  tails  to  seaweed  and  other 
floating  substances,  and  are  often  carried  to  great  distances  by  currents. 

a.  Dorsal  fin  large,  with  19  rays:  ringn  11  +  32  to  36;  depth  of  body  equals  length  of  head;  moat  2.33  in  head;  dorsal  fin 

on  3.5  +  0  rings:  body  mottled,  not  dotted hudmnius 

an.  Dorsal  fin  smaller,  with  16  to  18  rays. 

b.  D<»rHal  fin  with  17  or  18  rays,  on  1  caudal  ring;  snout  phort,  lew  than  half  length  of  head;  light-bine  spots  on  head 

and  snout:  head  usually  without  filaments;  size  large punelulatnf,(i2 

hh.  iHirsal  fin  with  IG  rays,  on  4  +  0  rings;  rings  12  +  31;  snout  longer  than  postocnlar  diytanee;  htU\y  nnspotted;  size 

miiderate ftyliffr 

anti.  Ditntal  fin  ver}' small,  with  12  rays,  on  2  +  1  rings:  rings  11  ->-  30:  snout  very  short;  body  without  white  spots. .  zoderK 

62.  Hipi>ocampu8  punctulatus  Guichenot.     Sea-horse;  CafjalUo  de  Mar, 

D.  18,  ix>vering  2 J  4- 1  rings;  rings  12  ^  30.  Snout  short,  about  2.6  in  head,  or  slightly  shorter 
than  postorbital  part  of  hi^;  eye  2  in  snout;  supraorbital  spines  divergent,  each  with  a  minute  spine 
in  front;  coronet  high,  about  1.5  in  snout;  no  filament  on  coronet,  and  only  a  few  very  short  ones  any- 
where on  head,  none  on  body;  spines  of  body  strong,  but  blunt. 

Color,  dark-brown,  fins  pale;  head  with  numerous  minute  white  spei^ks;  body  and  tail  with  a 
few  similar  specks. 

Found  in  the  tropical  parts  of  the  Atlantic;  common  in  the  Weet  Indies,  Brazil,  and  western 
Africa,  reaching  o<*casionally  northward  in  the  Gulf  Stream  as  far  as  Beaufort^  N.  C.  (Jenkins. )  One 
specimen,  al>out  3  inches  long,  seined  at  Ponce,  Januar>'  30. 

Jlippoenmpu*  punrtuUitus  Guichenot.  in  8agra's  Cuba,  Poiss.,  174.  pi.  5,  fig.  2. 18G0,Cuba;  Poey,  Fauna  Puerto-Riquefia 

ai7.1881;  f<tah1. 1.  c.  79  and  165. 1883;  Jordan  &  Evennann.  1.  c..  777. 1896. 
Hippommput  marginalif  Kerkel.  in  Kanp*8  Lophobr..  15, 1856,  Mexico. 
Jlippocamput/tuciculanji  Heckel,  in  Kanp's  Lophobr..  15, 1856.  Mexico. 
Hippocampus  Umgirot^ri*  Heckel,  in  Kaup's  Lophobr..  12.  1856;  not  of  Cuvier. 
Ifipjtorampu*  ffttUulatn*  Gdnther.  Cat.,  VIII,  202. 1870;  probably  m»t  of  CuTier. 
T  Hippocampus  kuda  Bleeker.  Nat.  Tyds.  Ned.  Ind.,  III.  82,  East  Indies. 

Family  XXVlll.  ATHERIXID.E.     The  Silversides. 

Brnly  rather  elongate,  somewhat  covertNi  with  scales  of  nio<lerate  or  small  siz4%  which  an*  usually, 
hut  not  alwavs,  cvclc»i<l.  No  lateral  line;  some  scrales  often  with  nidimentarv  mui*ou.»*  tubes.  Cleft  of 
the  mouth  moderate.  Teeth  small,  on  jaws  and  sometimes  on  vomer  and  palatines,  rarely  wanting. 
Premaxillaries  protractile  or  not.    Opercular  lx>nes  without  spines  or  serrature.     Gill-openings  wide, 
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the  gill-nium bran ec  nnt  connwtwi,  free  from  iBtlimiii';  pHx '1,  Bslit  U'liiitil  fonrtli.  rM!iitliibraiicliiii' 
liivwiil;  Killrakpra  itNiially  1oti|;  ami  tilencliT.  Branch ii>t<t4fnilH  ^  ir  11.  rvinrnt  linn  '2,  well  fetiaraloil, 
the  tirxt  of  3  lo  8  Hiciiilf r  flexible  npineK,  wiiiiiil  of  mft  rays;  snal  with  a  weak  Hphie  iriiiiilar  !•>  wift 
doml,  but  tmtuilly  lartciT;  vcnlml  finx  piiiall,  iilxlotuiniil,  not  far  tmek.  1  i>itja)i  r>)>iiio  aiid  r>  wift  mys; 
I><'ct<iralH  iriitdcrale.  insert*^  high.  Air-blacider  present.  No  jiyloriir  twca.  -VerlelirH!  iiuinfniiiM, 
.  u»>nally  almiit  25  i  23— Vi;  thinl  and  fourth  Hiij^rior  pluiryngealHtiHxwifleil,  with  t<>fth. 

This  family  cimiprisen  alxnit  IS  genera  and  60  spwieH  <>i  caniivoroiw  fiwheH,  nioi^tly  nE  iiuuill  mn; 
livinir  ill  great  m'lnM)ln  iii-ar  wlmre  in  t*!Tni>eralo  and  tnijiiiMl  ««*;  a  few  spwii-s  in  frcsli  watiT;  all  Itii- 
f|>e<'iea  have  a  tdlvery  l<and  aloiij^  wide;  this  in  Rninetinuii  nnderlaiil  )iy  black  pigment.  Alt  whieli  are 
larye  fnongh  are  hi^lily  valued  an  fou'l;  hence  the  common  name  of  "Ssbca  of  the  king"  (peecadoHdi-l 
rev, or  [)eBce  re,  or  peine  rev). 

n.  Premaiilliry  iwrruw  iiomerlorlj-,  ilaiilgt  nearl)- aimlglii.    Binly  lliileoomprwufil,  Iwlly  rwinde<l;  peclomlc  Bhorl : 
WHle*  CfCloliI;  voRK'r  M'lth  twlh;  flnl  durBsl  with  .1  Ui  9  npini'K.  InnrrlcHl  in  front  <>[  Ihu  rnllier  ahort  Hiial; 

roouth  short Atberina.  1 

to.  I>iemasl11ary  brwul  pnRleiiiirly.  Its  udge  Blrotigl)'  curvLil. 
6.  Lower  Jair  KITiHiB,  pniJecOiiff  liej'oinl  upper, 

1'.  Sralps  Hmall,  mu^li,  In  TO  KCrlvK;  li.-L'Ih  hpU  duvplopud:  vomer  iisiuilljr  wUh  n  lirw  t«-Lli:  Jhwii  lonK LrrHOtrroi.K 

(T.  Sealr*  lurge,  Btnoolh,  inSHtoSOmirici' Chirostoha 

W.  LowcrJHwmndQiBtc.ItKlU'lncludL'd:  vomer  without  tii-th. 

d.  Scales  laolnlHte;  doreal  and  nnal  seal)' Kiktlamdia 

M.  SesleBeycloid;  Hi.lld'irwl  and  nnal  mostly  withoiilwali-r. Menipia 


Via.  2i.~AHieri«ailii>a. 

0«nu  41.  ATHBBHIA  (Artadi)  Udhmqi. 

Body  oblong,  i-ompreet^.  Moulh  large,  lerrnina!,  oblif[iie;  jawe  about  equal,  their  e<l)it>H  nearly 
atraight;  maxillary  extending  to  front  of  eye.  PreniaxillarieH  narrow  posteriorly,  rtrongly  protractile. 
Villiform  teeth  in  bands  on  jawM,  vomer,  and  jialatiiies,     SpiKiw  nnmeroufl,  nii»tly  European. 

n.  Anal  Hn  rather  nhort.  of  10  to  Ifi  raTu, 

h.  Rrale*  laixi',  SH  M  40:  tint  duDnl  with  -5  or  R  HplncH. 

e.  Hvad  very  broad,  Interorbltal  width  aNnit  c<|ual  to  tho  larjce  vyv,  whlirli  Iv  aUiiit  'l.-ii  In  hi-ail,    Sivltit  ifti  lo  11. 

d.  Anal  rays  1, 12,  on,  13;  head  about  4  In  length Miitt.ta 

<M.  Analmyai,  lOorll;  head  S.AtoS.m  In  length laHrrpt.ei 

re.  Head  nam™  and  pcilntiil,  the  largr  eye  mnehgiMilerlhaninterorliltal  wlillh;  IxHlynlenderand  weak,  depth  K  In 

lengthi  anal  1, 12:  umles  !» Iii  41 ami.«!< 

I*.  Hoamnnall,  4»t<>Ii!;  body  vwy  Blender;  flml  dnreal  lonit,  wllli  T  or  H  pqiini-K. 

e.  Anal  rajrai.  II;  eye  3  In  heed:  «ali!»1."> Imrringl'iiinfi' 

tr.  Annlniyal,  1^  eyu2..Sln  hi-ail;  wtiIi-hM raralimi 

no.  Anal  Hn  lunger.  irfaliiHiiao  rays;  doraal  raysv-i,  !."• nfrmpi- 

63.  Atherina  atipet  (Mtiller  >^  TroHchel). 

H«ii>i  4;  depth  fi,;t;  eye  2.5;  nnoat  4;  maxillary  2.7;  mandible  2,;l;  iuterorbital  ;f;  1).  \~i.  H; 
A.I,  l2orl3j  pectoral  l.B;  ventral  2.;t;  laudal  1.2;  scales  41. 

Clofle  tn  .1.  hilirejM,  but  with  lop  of  head  narrower  and  more  pointed,  eye  iimaller,  lalerul  Itand 
much  wider,  about  4.5  in  head,  e<)iial  to  length  of  nnont.  Known  only  from  the  RarhadoH  and  I'orto 
Rico;  apparently  rare,  only  two  speciiuyuH  collected,  about  2.5  iuchiv  long,  Ihenc  l)ciri(t  taken  with  the 
abunilaut  A .  laliwjis  at  Cidebra. 

.,4IA<rJnii>tfpe>M0ller&True('hul.  in  Schninliun;]!,  Ulxl,  HhMi..  Ail,  KttK.  Barbadiw;  Jonlun  A  Kveniuiiin,  1.  c,  TW,  IKN'i. 


THE   PIBHBS   OP   FOBTO   UCO.  Ill 

64.   AtheriUA  laticeps  Poev.     fijbrtotr. 

Hnul  3.5;  itepth  -l.R;  t-yt;  2.3;  fiiout-t;  maxillary  2.1;  niandibltS:  iiilfn>rl>ilal  ••.■*;  X>.  v-i,<);  A.  i. 
lOitrll;  p*.'<'ti)ml  l..^;  ventral  2;  cauilat  1.2;  m-alea  38.  RnIv  eUin^to.  ftiniewhat  nnii|mi=niii,  ii<iii'- 
cially  posteriorly,  verj'  heavy  forwanl;  liead  very  large,  flat  ulK>ve,  interiirbital  ppaiv  vi-ry  linnwl,  <n|iuiI 
til  eye,  whieh  ii"  very  lai^;  snout  verj-  fhort,  wiile  hikI  lihiiil;  iiioiitlj  wiile,  very  iililii)ue:  tiiaxillary 
luUTuw,  ivst-hing  lieyonil  front  of  eye;  lnwer  jaw  the  t>liorler;  jaw?,  voiiif  r.  ami  |alatinei<  with  \'itlifi>nii 
UrndH  of  very  pliort  toeth;  tipiiioiu*  ilonal  of  extremely  eteoiler  flexible  i»|iiiie!>;  Mailee  lai^,  with  a 
glazed  ur  enaiuel-likc  appearanire,  &><  if  highly  poliifhe<l,  in  uk-uliolic  Bpei-imcns  wheu  dry. 

Color  ill  life:  Traiwlwi-ent  green,  pilvery  lielow  with  a  well-defiiieii  silvery  lateral  baud.  lieloH' 
which  ia  a  neriee  o(  doto  along  side;  back  with  dark  dols  forming  etreaku  along  rows  of  scaltv;  snuut 
above  with  black  iloti';  flns  pale,  ntwrly  plain;  aduekynhadeat  baseof  eauda!.     (Jordan  &Evermann.> 

Caribbean  Sea,  north  to  weiftem  Ftoriila.  A  tiniall  and  very  common  species;  290  examples,  1.5 
to  3  inches  in  length,  from  Ponce  and  Culebra. 

AlltrTina Inlierpr  ISity,  Memorian.  lV,itil>,  1861,  HkTariii',  Jordan  ili  ETenaonii.  I.  c.,  rso,  ISK. 

SK.  Atb«riiia  ax»a  Jordan  &  Gilbert 

Hi-ail  4.5;  ilepth  6;  eye  2.t);  anout  4;  luaxillary  2.7;  mandible  2.3;  inlerorbital  3.1;  D.  vi-i,  9; 
.V  I,  12;  pectoral  1.^;  ventral  2.2;  caudal  1.4;  scaltTi  41.  Botty  more  slender  and  head  smaller  and 
more  pointed  than  in  .1.  laiicejK  or  A.  rtipe*;  maxillary  scarcely  reaching  front  of  orbit 


Color  of  .1.  MijKn,  belljr  dusky  behind  vent;  base  of  niial  diu'ky,  the  color  continueil  alon^  caudal 
pedtuicle  in  a  <«riee  of  black  dots;  no  black  dots  on  sides. 

Gulf  of  Mexico  to  Key  West  and  CoEumel.  Furommon  in  I'orto  Rico;  only  four  spettimens,  2.5 
inches  ill  length,  taken  with  .1.  latict]t,  at  Culebra. 

MKrrimt  iim  J<iTdan  &  Gilbert.  Pnn.U.S.N'.M.ISM.  27,  Kvy  Stan.  Jonkm  Ji  Bvennuin.  I.e.,  T90.  ISM<. 

Pamilr  XXIX.  MUGILID.f.     The  Mnllets. 

Boily  oblong,  more  or  !«»■  c<impre*»ie<l,  iiivercl  with  rather  larjp^  I'yctoid  scalej-;  no  lateral  line, 
but  the  furrows  often  deepomil  iin  middle  of  eai^h  scale  ho  as  to  fiimi  lateral  streaks.  Mouth  small, 
jaws  with  small  teeth,  or  none,  tet-th  \-arious  in  form;  preniax diaries  protractile.  tiill-(i|K'nings  wide, 
membranes  xeparate,  free  fnmi  isthmus.  Branch iostt^nls  5  or  «.  Gillrakem  long  ami  slender.  Gills  4, 
a  slit  tiehind  fourth.  IVcuilobranrhi»>  large.  Two  short  dotyal  fins,  well  sejiarated,  anterior  with 
4  stiSiipines,  last  one  of  whii-h  is  much  shorter  than  the  otherv:  nt-onddomtl  longer  than  first,  similar 
to  the  anal;  anal  spines  2  or  3.  grailnatei);  ventral  finn  alxlominal,  not  Far  back,  composed  of  1  spine 
anil  5  rays;  caudal  forkeil.  Air-bladder  large,  simple.  Intestinal  lanal  long.  Peritoneum  usually 
blai'k.     Vertebne  24. 

The  family  i-imiprises  M  or  10  genera  and  aliout  10(1  species,  inhabiting  the  fresh  waters  and  iviasts 
of  warm  n^ons.  feeiling  on  iiryaiiic  mailer  containeil  in  mud. 

'*fn  the  genus  Mugil.fi  considerable  imligestible  p<>rtii>n  of  the  latter  is  swalloweil,  and  in  orrler 
to  prevent  larger  liodies  from  pBf^ing  into  the  stomach,  or  sulistances  from  passing  Ibroi^h  the  gill- 
openings,  these  lisheH  have  the  oigans  of  the  [iliarynx  moilifieil  into  a  filtering  apparatus.  They  lake 
inaipianlity  of  Mnd  or  iimit,and  after  liaving  workeil  it  for  some  time  between  the  pharyngeal  bimes, 
they  eject  the  roughest  and  indigestible  portion  of  it.     The  upper  pharyngeals  have  a  rather  irregular 
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form;  they  are  slightly  arched,  the  convexity  heing  directe<l  toward  the  pharyngeal  cAvity,  tai)ering 
anteriorly,  and  broad  jK)ateriorly.  They  are  coated  with  a  thick,  soft  membrane,  which  reat^hes  far 
l)eyond  the  margin  of  the  l)one  and  is  studded  all  over  with  minute  horny  cilia.  KsLch  branchial  aR'h 
is  provi<led  with  a  series  of  long  gillrakers,  whi(!h  are  laterally  bent  downwani,  e^ch  series  closely 
fitting  to  the  sides  of  the  adjoining  arch;  they  constitute  together  a  sieve  admirably  adapted  to  permit 
a  transit  for  the  water,  retaining  at  the  same  time  every  soli<l  sulistance  in  the  cavity  of  the  pharynx." 
Of  the  5  genera  occurring  in  American  waters,  only  2  are  represented  in  Porto  Rico. 

MuoiLiN^: 

a.  Stomach  muMnilar,  gizzanl-like:  teeth  Hiender.  usually  having  the  form  of  cilia;  lower  jaw  angular  in  front;  npecieH 

chiefly  marine. 

b.  Anal  spineji  3   teeth  ciliform.  flexible. 

c.  Orbit  with  a  well-developed  adipooe  eyelid,  covering  i>art  of  iris;  cilia  in  one  or  few  Heries,  slender;  cleft  of  mouth 

chiefly  anterior Mugil,  4 1 

65   Anal  spines  2.  flrst  soft  ray  simple  but  articulate;  teeth  distinct,  in  a  few  series,  scarcely  ciliform,  often  obsolete  in 

lower  jaw;  lips  thin;  no  adipose  eyelid;  preorbital  serrate Querimana 

Aoonostomina: 

aa.  Stomach  not  gizzard-like:  teeth  not  ciliform;  lower  jaw  not  angular  in  front;  cleft  of  mouth  lateral;  fresh-water 
species,  inhabiting  chiefly  mountain  torrents  in  the  Tropics. 

d.  Teeth  in  villiform  bands. 

e.  Anal  spines  2.  teeth  in  bands  on  jaws  and  vomer;  lower  jaw  without  lamelliform  folds Agonortomus,  45 

(Id.  Teeth  coarse,  broad,  truncate  incist>r8,  with  their  free  edges  serrate;  smaller  teeth  on  vomer;  none  on  )mlatine><; 

head  heavy,  the  blunt,  tumid  .((nout  overhanging  the  small,  inferior  mouth:  lower  jaw  forming  a  sharp  soft 
edge JoTURUS 

Genai  44.  MUOIL  (Artedi)  LinnsBai.     The  Mallets. 

Body  oblong,  somewhat  <*ompres8ed,  covered  with  large  scales.  Hea<l  large,  convex,  mealed  on 
sides  and  above.  Mouth  small,  subinferior,  the  lower  jaw  angulated.  Jaws  with  one  or  a  few  series 
of  short,  flexible,  ciliform  teeth;  no  teeth  on  vomer  or  palatines.  Eye  lai^,  with  a  large  adipose 
eyelid,  which  is  little  developed  in  the  young.     Stoma<.*h  muscular,  like  the  gizzanl  of  a  fowl. 

Spe<»ies  very  numerous,  living  on  mud  and  running  in  great  schools  along  the  shores  and  in 
brackish  lagoons  of  all  wann  regions. 

(I.  Soft  dorsal  and  anal  flns  almont  nak<^:  anal  rays  iii,  8,  rnrt^ly  ni,  7;  sides  with  dark  longitudinal  HtriiH>s  along 

n)WM  <»f  walos;  caudal  deeply  forktHl,  size  large. 
6.  8<raleM  about  Xi  in  I(tngitu<1inal  series:  depth  alKUit  4. ft  in  length  to  base  of  caudal,  teeth  very  minute:  disliince  from 

tip  of  pectoral  to  front  of  dorsal  about  two-sevenths  the  length  of  pectoral;  lips  rather  thin brafilh  mtin,  Vn\ 

bh   Scales  alK>ut  41  in  a  longitudinal  series:  depth  aliout  4  in  length  to  base  of  caudal;  ti»eth  close-s<»t,  rather  small: 

distance  of  tip  of  pectoral  from  front  of  dorsal  about  two-ninths  the  length  of  pectoral cfjihnUnf 

Ml.  hk)ft  dorsal  and  anal  flns  scaled,  sides  without  dark  strii)es  along  rows  of  scales;  caudal  less  deeply  fork ihI;  size 
smaller. 
c   Anal  rays  in.  9.  scales  35  to  Ah  in  a  longitudinal  series. 

d.  Scales  42  to  45  in  longitudinal  series:  teeth  small inoHh 

dd.  Scales  35  to  3H  in  longitudinal  series, 
f.  Pectoral  not  nearly  n^aching  origin  of  dorsal,  distamie  fmm  its  tip  to  front  of  dorsal  being  in  the  adult  onr-Mixth 
length  of  pectoral:  tet»th  close-set,  rather  small,  but  distinctly  visible  without  a  lens;  s<»iles  SKorlW  in  longi- 
tudinal .series:  dorsal  less  falcate rurnna,  (»7 

te.  Pectt)ral  nearly  reaching  origin  of  dorsal;  scales  35  or  30  in  longitudinal  series;  bare  space  l>etween  dentary  Ismcs 

small gfjimnrfiinnutt 

cc.  Anal  rays  iii,  8:  scales  very  large,  about  33  in  a  longitudinal  series:  teeth  wide-set,  larger  than  in  any  other  species 
except  «ett>*n»,  about  as  long  as  nastril;  upper  lip  thick;  piH'toral  not  nearly  reaching  front  of  dorsal;  size 
small  trichodmi.  G8 

66.  Mugil  braBiliensis  (Agassiz).     *^Liza**;  MuUet;  Ijehranrho. 

Head  4;  depth  5;  eye  5.75;  snout  4.5;  interorbital  2;  D.  iv-i,  8;  A.  m,  8;  8caU»s  35-12. 

Body  long  and  slender,  more  so  than  in  any  other  of  our  species;  snout  broad,  blunt,  ami  evenly 
rounded;  profile  from  snout  to  dorsal  fin  almost  straight;  ventral  outline  somewhat  more  convex;  top 
of  head  nearly  flat;  upper  lip  thin;  preorbital  large,  almost  covering  maxillary;  eye  hidden  in  fn>nt 
and  behind  by  abroad  adiiK)se  membrane;  teeth  tninute;  scales  large,  alK)ut  21  l»etwetm  tip  of  snout 
and  origin  of  spinous  dorsal;  soft  dorsal  and  anal  almost  nakcnl,  caudal  covered  with  fine  scaler  at  l)a.'<e; 
margin  of  soft  dorsal  and  anal  very  concave;  caudal  deeply  forked,  the  lol^es  equal,  alK>ut  as  long  as 
hea^l;  i)ectoral  mcnierate,  one-sixth  in  head,  not  reaching  origin  of  spinous  dorsal  by  a  distance  greater 
than  diameter  of  eye;  ventrals  slightly  shorter  than  pectoral. 
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Color,  ilusky  above,  »lvery  below;  a  diuky  t^lreak  along  earli  row  c>f  H'altv;  H-alex  un  piile  and 
opeKle  with  dark  punctulatioiiii;  ventral^  j>ale-yellowi»h;  olher  finn  iliisky. 

Found  frouiCnba  tu  Patagonia;  common  throughout  the  Wivtlnilies  and  alung  the  iiiaet  of  Brazil, 
anil  very  common  in  Ha\'ana  market,  where  it  Ih  known  &<  "iebrancho.''  It  iFiihemuM  abuiidaiit  inulkt 
seen  in  (he  uiarketH  ol  Porto  Rico,  and  perhapi  the  moft  abundant  species  of  the  family  about  the 
iiitand.     It  is  an  important  food-fish  and  ia  held  in  high  eMeeni.     Length,  16  to  IS  inehes. 

Ma^  branHnniit  Agaixli.  in  8p1i,  PbK.  Bnill.,  2M.  pi.  '2,  VGg.  Atlantic  Ocvan  off  BnixH:  ilir  iy[>ni  in  i>iu  mimiini  ■! 

Slunlcli;  Pui-y,  FauuK  rueTto-Rlqueaa.  335. 1M>I;  Jtinlmi  &  Evcnnanii.  1.  <■.,  t>]D.  ISW. 
Xatfillisii  (livlvr  &  Val«nci(tinrii,  HM.  Nat.  IMJn.,  XI. S3,  lii>36,  Bnuil,  [\>no  Rltv,  Maraiwlbu.  Surinam,  nnci  Manliii<|i>v 

JTairilMmiiWtiHiPix'y.Uciiiuriiu,  11,280, pL.  18, tlE.3,IS61.Cul>i  l>wy,  Fautia  ruerlvRiijiii'Ba.St.MKtil.  l«*bl,l.i*.,;Beiu] 


67.  Uugil 


Cuvier  &  Yalenrieniiui.     "iiiii";  "Jimeii'':    HTiile  }talUt. 


Head  4  to  4.4;  depth  3.9  to  4.5;  eye  4;  mout  3.b;  D.  iv-i,  »;  X.  in,  9;  n'slen  38,-11;  interorbitat 
width  2.6.  Body  moderately  elongate;  i<nout  rather  narrow  and  pointed;  U]>|>er  profile  curved  very 
slightly  from  euuut  to  ilonal  liti;  ventral  outline  more  convex.  Upper  lip  rather  tliick;  preorbital 
narrow,  nearly  eovering  maxillary  poBteriorly;  eye  with  broad  ad i|)b(<e  membrane  in  front  and  behin<l; 
teeth  thick-iiet,  small,  hut  ilirtinetly  visil)le  to  naked  eye;  KcalcH  fmall,  about  Xi  from  origin  of  dorml 
to  tip  iif  t<nont;  milt  dorwi,  anal,  aud  caudal  ilenseiy  waled;  «)ft  dort>al  and  anal  concave;  pectoral 
short,  not  reaching  ori>rin  cif  spinous  liuraal,  longer  in  young;  laudal  deeply  forked,  the  Icbes  nearly 
twke  length  of  middle  rays. 


Color,  dark-olive  al")ve,  with  ateel-blne  rt-tiei-tjimi',  wlvery  Itelow;  no  iliL-ky  streaks  along  fide;  a 
rather  small  dark  blotch  on  l>a)<cof  pectotsi;  spinous  and  i«)ft  don«lM  and  pt-c-toral  [mk',  «illi  numerous 
small  dark  punctulations;  cauilal  pale,  yellowish  at  Ixise,  maiYin  ilark;  anal  and  venttals  yellowish: 
side  of  head  with  two  yellowish  blotches. 

This  specitM  ineasurvs  a  foot  or  less.  Sext  to  .V.  hmnlUiixif  it  is  the  moft  alHin<lant  nndlel 
about  Porto  Rico.    Specimens  are  in  the  collei-tion  from  San  Juan,  Aguadilla,  Mayaguez,  Flnseiiada  eld 


Boqueron,  .-Vrroyo,  Fajarvlo,  Vieiiues,  Cuk'bra,  and  Cagtias.  It  ha"  a 
Oipe  Cod  to  Brazil,  and  Mag<lalena  Bay  to  Chile,  and  is  generally  i 
panicutarty  in  the  Tropics.  Its  .Hrurrenee  in  fresh  water  in  the  1 
frotn  salt  water,  w  of  interest.  It  is  found  there  in  some  numlien; 
fixxl-tishei!  of  the  n^on. 

Mu-.iil  ronini  I'livit-r  &  Valeiiirieiitif*.  HM.  Nal.  \--Am..  XI.  ST.  I'm;.  Brazil.  S 


JfainJjKtnm*  Curler  ii  Vak-ni-U-tiiKW,  Iliel.  Sat.  I^•l«..  XI.  I 

68.  Hi^il  trictaodon  PiN'y. 


wide  range,  lieing  fnu 
inon  on  t>oth  coasts  of  .Ameri<a. 
iraiide  at  Cagims,  some  40  miles 
d  is  one  of  the  must  important 

iiii|Uf,  aiut  ("uIm;  Junlaii  A  Evcnuonn 
nam.  (iulf  nl  Mexleu.  and  Cuba. 


hill-tail  itiillrl. 


Hea>14.2;  depth  3.«;  eye  4;  snout  :t.r.:  inlerorbital  width  2..=i;  I),  iv-i.  S;  A.  ill.  S;  sidles  :tt,-ll. 
Bodyrobust,  depth  soiiiewbat  gnuter  than  in  Miujil nirfiiui:  snout  rulher  iiam>w  and  [H.inteil;  dorwal 
and  ventral  outlines  aliuut  ii)iially  curviil;  iipjiiT  lip  thicker  thau  in  any  olht-r  .Anierii'an  spei-ies; 
preorbital  narrow,  rovering  little  of  niaxiltary:  eye  iiivereil  in  front  or  lK-hin<l  by  u  hniail,  ad)|iuee 
membraiM:;  teeth  wide-set,  larger  tlian  in  most  other  sjiedes,  aljout  an  long  as  nostril,  aud  plainly 
F,  f.  a  iwo-e 
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viuible  in  iwli  jaw;  stsleti  lai^.  hIhiu)  21  Ix'tutvii  ti|>  nf  Hnmit  ami  cirif^ii  uf  ilonul  fin;  m\tt  dnnial, 
atwl,  mill  caiiilHl  ilt-nwly  ciivervd  witli  lino  Hi-al<w;  miCt  ilorml  anii  Knal  <viiii-ave;  (XK'tiinil  not  reai'liing 
origin  "if  dcirsal;  cauilBl  hnwci,  wiik-ly  [iirlti-i;  iiinilul  jitsiimi'li-  liii-ii  liiit  lliin. 

Color,  linsky-iilive  »1k)Vi'  with  fHtiiii-  l)luiBli  r<'flecti(iiis,  cilvcrv  Ir-Iow;  no  ilusky  ulrcakn  aliitij; 
rowH  of  walitf;  a  liiirlc  )>loti'li  on  bar-c  of  int'torul;  <Ior4i1k  ami  camlitl  ikiIc,  llic  fciniicr  witli  very  fniali 
dark  |iiiTirtii)atioiiH;  (luuilai  nianjitiiii  with  rlark;  anal  and  vt^ntralH  ypllowinli;  [M-i-tural  jialc,  limply 
puiictuialv  wilii  lirown. 

Thin  xpiH-ii-s  n'ttciii-H  a  ittnglii  <if  H  t<i  10  inchpH.  It  i^  found  from  Klnrida  Kt^vK  to  lirazil,  ami  i» 
aliiinclHnl  alH>nt  Key  West,  hnt  not  uhmt  Cuba,  an<l  din's  nut  wei'in  to  In-  coniinon  Bi»nit  I'orto  Kii-o. 
tho  tiillii'tion  containing  a  Hin);l(!  Hinall  HiMvinifn  iilitainctl  at  I'ui.'rto  Ki^mI. 

M»v"  lrul«>>l-m  !\Ky.  Ann.Lyu.Nm.  Hi.[.  N,  Y..Xl,lH75,ii6,ijl.S.n(pi,  f  ii.x,  IIiIk:  Jnr.Uii  A  KuTumnii,  !..■.. '•iri.lWJB 
0«iiDi  4S.   AQOHOBTOKni  Bennatt.     Tha  D^mm. 

Fr<-sh-wHlfr  miilletti,  with  dt^ft  of  mouth  extending  iaturaily  aliout  to  front  uf  cyi'.     Small  It-elh 

in  villiforin  Iwmin  in  both  jaws,  and  Bonictiinfs'  on  viiinyr.     EiIkc  of  lower  lip  r.inndi4i t  Hharji. 

iitoniach  not  ^ixzHrd-iikp.     Anal  xpiiies  iimially  2,  tin't  rvift  ray  i>li-nder  ami  ofli-ii  taki'n  for  a  i'|>tne. 

This  fn^nns  [H-eurs  in  iitreani^r>f  miiuntaiiioux  retfioili>  in  tr<ipiiTal  colintrieK.  The  Amerii'an  N)>ei'iei> 
diriHtitiite  the  F'ul)KeimH  Dnjaiix,  irtiaraeteriziii  by  llie  prt'w.'iKn'  of  teetli  mi  tlie  jwlatinei^. 


I  ■ 


<4.5U:  li|»t^ 


^''- 


y  Lipflliln:  I—] 
>.  U|»  Ihk'k. 


60.  Agro&ostomi 


.    ,.,  ......  .1.5;  de|)lli  :t.K;  eye  II;  Miont  '.iA;  niaxillary  '.i;  mandible  2.4;  interorliitid  2.!t;  11.  iv-i,  S;  A. 

^n  111,  II;  |*>ctoral  1.7;  ventral  i.H;  eamlal  1.2;  Hi-aleH  42."-i:j. 

"  '  L'lonpitf  and  eiimiirvHHeil;  hai'k  wan-ely  elevatci;  liuad  very  linwi  al)"Ve  ami  pilijilitly 
ennvex;  nionlli  nKnlcrati',  npiier  li|>  broailened  in  front,  maxillary  nwhin^c  fniiit  of  eye,  lower  jaw 
inoliided;  villifnnn  lei:lli  on  eai-h  jaw,  vomer,  and  i>alatinet>;  eye  much  nearer  tip  «f  niont  Iliaii  i-<lin- 
ot  o|)er('le;  si.'Blei'  larjfe,  nlifthtly  i-ttuoid;  dorxal  fin  an  in  Mmjif,  npimnw  <li>n«l  with  an  ap]H■nda)^'  of  2 
modified  iwaIeK  on  e.ai'h  fide  of  ilK  iiane  anteriorly:  i-uuilal  larjfe,  modenlely  forkiil. 

(.^dor  in  life:  BrowniHli  alKive,  walef  very  liurk-eiij.'cii  on  uppt-r  three-fifthi*  of  wile;  lower  jNirtc 
white;  top  of  bead  dark,  eheek  and  opi-rc-li'H  whitv,  with  bniwy  sliailes;  under  ]inrt  of  hi'ail  wliifi'i 
axil  blnek;  a  lilai'k  liluti'h  at  Ihuk.-  of  i-andai,  iMitoming  fnini  or  diNup)N-arinK  with  i^ce;  dor^l  spim-s 
dark;  HofI  iloriwl  bra>v<y  at  l)ai<t',  |iale  at  ti|>;  [lectontl  aii<l  ventral  iu1i>;  anal  yfllowich.  |Kde  at  ti]>,  a 
black  tiloleli  near  [Hwlerior  liorilt'r;  i-aiidal  <lurker,  yellowinh  at  \>a.-*.-;  jicritoneum  blai-k.  In  spirilK 
npt  much  different. 
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This  species  CHTiire  in  the  fre«h  waters  of  the  Wi^t  Indies  and  eastern  Mexit»o  and  is  not  nnconimon. 
It  is  verv  abundant  in  the  fresh-water  streams  of  Porto  Rico,  and  is  much  use<i  as  UhhU  manv  were 
(*olle<'te<l  at  Caguas  in  the  Rio  Loiza  and  Rio  C'aguitas  and  in  Rio  Rayamon  at  Bayamon,  of  all  stages 
of  growth  from  1.5  to  11  inches;  also  common  in  the  large  spring  at  AguadiUa,  from  which  Columbus 
is  said  t«)  have  supplied  his  ships  with  fresh  water  November  17,  1493. 

Muf^il  monticola  Bancroft,  in  Griffith's  edition  (»f  Cuvier's  Animal  Kin^rdom,  Fishes,  3H7,  pi.  :m\,  IK^l. 

Mh(/H  irr€titu«  Gome,  Nat.  Sojoam  Jamaica.  H4, 1851,  Jamaica. 

Afpmodftmu*  monticola,  Poey,  Fauna  Pncrto-Riquefia,  335,  1881:  Stahl,  1.  c.  \(A,  IhjO;  Jiirdan  &  Evermann,  l.c.,H19. 1KU6. 

Dajaug  { AfforuMtomu*)  mottticvl.i.  Stahl,  1.  c,  78,  1883. 

Family  XXX.  SPHYR.4iNID.^.     The  Barracudas. 

Boriy  elongate,  subterete,  i^ivenxl  with  small  cycloid  sidles;  liea<l  very  long,  {Mjintefl,  pike-like, 
s<raly  al)ove  and  on  sides;  mouth  horizontal,  large;  jaws  elongate,  the  lower  consi<lerably  pmje<'ting; 
upjH.»r  jaw  non protractile,  its  Ixmier  forme<l  by  premaxillaries,  )>ehind  which  are  the  l)n)ad  ma.xillaries; 
large,  shari>  teeth  of  unequal  size  on  lx>th  jaws  and  on  {talatines,  none  on  vomer;  usually  a  very 
strong,  shari>  cranine  near  tip  <»f  lower  jaw.  Oi^rcular  Ixmes  without  spines  or  serratures.  (.i ill-openings 
wide,  gill -membranes  not  united,  free  fn)m  isthmus;  gillrakers  very  short  or  obsolete.  Branch  iostegals 
7;  gills  4,  a  slit  behind  the  fourth.  Pseudobmnchia*  well  develoi)e<l.  Air-bladder  large,  bifun-ate 
anteriorly;  many  pyloric  cieca.  lateral  line  well  develoj)e<l,  straight.  I\»ctoral  fin  short,  plai^nl  in 
or  bt»l<»w  line  of  axis  of  body;  ventrals  i,  5,  alxlominal,  in  ailvance  of  middle  of  ]K)dy;  first  dorsal  over 
ventrals,  of  5  rather  stout  spines;  se<*on<l  dorsal  n.»motc  fnun  first  dorsal,  similar  to  anal  ami  opposite 
to  it;  ("amlal  fin  forke<l.  Vertebne  24.  First  sui»erior  pharyngi^l  not  present;  se<'ond,  third,  and 
fourth  separate,  with  tt»eth;  lower  pharyngeals  sei>arate. 

A  single  genus  of  alnmt  20  species;  carnivon>us,  pike-like  fishes,  often  of  large  sizt»,  active  and 
voracious,  inhabiting  wann  seas,  many  of  them  highly  valued  as  fixnl. 


Fio.  26.—Sph;/nma  barrarudti. 
Oeniu  46.  SPHTRSVA  (Artedi)  Bloch  ft  Behneider. 

C^haracters  of  this  genus  include*!  al)Ove. 

a.  S<*ale«  large,  75  to  85  in  lateral  line;  origin  of  first  dorsal  h<>hind  root  of  ventrals.  over  last  third  c»r  fourth  of  pectoral; 
body  compreKHed;  lower  jaw  with  fla<ih y  tip;  maxillary  reaching  pant  f  n>nt  of  orbit;  teeth  large  . . .  barracuda,  70 
(1/1.  S4>ale8  moderate,  110  to  130  in  lateral  line;  body  subterete  or  compre»(ed. 
h.  Pei>toral  ri>a(rhing  front  of  spinous  dornal;  maxillary  reaching  front  of  orbit;  origin  of  spin«»U}<  doreal  behind  root 

of  ventrals t/uachancho,  71 

W».  Pe<'toral  not  reaching  fnmt  of  first  dorsal;  maxillary  nut  reaching  front  of  orbit piciuliUa,  72 

{uui.  Scales  ver>'  smali.  150  to  170  in  lateral  line;  origin  of  .*«pinoas  dorsal  well  behind  tip  of  pi>ctoral,  liefore  the  vertical 
from  root  of  ventrals;  lower  jaw  with  fle»(hy  tip.    Body  slender,  subterete fphijrvnia 

70.  SphyrsBxia  barracuda  ( Walbaum ) .     ' '  I^cuda. ' ' 

IIea<l  8.:i;  deptli  7  (2  in  head);  eye 6.6;  snout  2.1;  maxillary  2.1;  mandible  1.6;  interorbital  5.1; 
I),  v-i,  10;  A.  I,  8;  iHH^toral  2.7;  ventral  3.8;  caudal  1.3;  scales  12-8:^11. 

Bo<ly  elongate,  slightly  (^)mpresse<i,  hea<l  cuboid  bock  of  eyes,  snout  conic:  mouth  very  large,  lower 
jaw  stn>ngly  projecting,  with  a  flesliy  tip  at  symphysis;  maxillary  reaching  past  fn»nt  of  eye;  teeth  on 
jaws,  i>n»maxillaries,  and  inilatines  une<]ual,  very  strong,  sharp,  and  compresscni;  much  smaller  tet»th  <»n 
e<lgt»s  of  premaxillarii*s;  scales  of  trunk  largt»,  cycloid;  smaller  scales  on  cheeks  and  o|^»ercles;  dorsal 
fiiL**  2,  widely  sei)arate<l,  (»rigin  of  first  midway  between  front  of  eye  and  origin  of  soft  dorsal;  its  spines 
slender  and  flexible;  soft  dorsal  and  anal  similar;  caudal  well  forke<l,  upper  Io]>e  sliglitly  the  longer 

Color  in  spirits:  I>arkalx>ve,  pale  l>elow,  with  silvery  bluish  reflections;  dark  longitu<iinal  streaks 
along  rows  of  scales  alx>ve  lateral  line;  young  with  dark,  irregularly  shaped  blotches  on  middle  of 
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side,  these  often  extended  afl  vertical  barn,  diHap)>earing  with  age;  usually  from  one  to  several  small, 
very  dark  brown  sjK>ts,  sometimes  black,  stuttered  irregularly  on  side;  ventral,  anal,  and  soft  dorsal 
chiefly  black;  top  of  hea<l,  upper  edge  of  maxillary,  and  eiige  of  oi)ercle  above,  black. 

The  i)icuda  is  common  in  the  West  Indies,  ranging  north  to  Charleston  and  the  Benmwia*?,  and 
south  to  Brazil.  It  is  a  fierce  and  voracious  fish,  of  good  focni  ({ualities.  Thirteen  examples,  from  6 
to  16  inches  in  length,  were  collecrted  at  San  Juan  market,  Ran  Antonio  Bridge,  Mayaguez,  Ensenada 
del  Bmiueron,  Gulebra,  IIucAres,  and  Fajanlo. 

Umbla  minor  inarina,  the  Barracuda,  rntesby,  Fishes  of  Carolina,  et<'.,  ])1.  1, 1731,  Bahama.**. 

Piciidu,  Parra.Dif.  Piezas,  Hist.  Nat.  Cuba,  <K),  pi.  35.  fig.  2, 1787,  Havana. 

f^Kur  barracuda  VVallmum,  Artedl  I*LMcium,  111,94, 1792,  Bahamas;  after  Catesby. 

Sphyry^na  beciina  lAc<?p^de,  Hist.  Nat.  Poi«s.,  V,  pi.  9,  fig.  3, 1803,  Martiniciue;  from  a  drawing  made  by  PInmier. 

Sphyr:rna  picnda  Poey.  Fauna  I*uerto-Riquefta. 334, 1881;  Stahl,l.c.,76and  162,1883;  Jordan  &  Evermann,l.<'.,K23, 1S9»;. 

Sphi/rxna  iHirracnda,  Jordan  &  Evermann,  1.  c.,2811, 1898. 

71.  SphyraBiia  grufichancho  Oivier  <fe  Valenciennes.     Ouachanche;  frwirhanch*' Pehn. 

Head  3;  depth  7;  eVe  5.4;  snout  2.1;  maxillary  2.2;  mandible  l.<>;  inten>rbital  7.2;  D.  v-i,  9; 
A.  I,  8;  pectoral  3;  ventral  3.0;  caudal  1.6;  strales  115. 

This  species  differs  from  S.  fHtrrmmdn  in  the  nmch  smaller  scales,  larger  eye,  longer  and  more 
slender  head,  and  in  the  al)st»nce  of  color  markings.  The  single  specimen  in  the  collection,  9  inches 
long,  taken  at  Isalx»l  Segunda,  is  nearly  plain  in  sjiirits,  save  for  fine  dark  longitu<linal  lint»8  following 
the  rows  of  scales  above  the  lateral  line.  The  back  is  of  a  fadcsl  bn»wn  color,  the  lower  part«  silvery 
white  every  when*  l)elOw  lateral  line;  no  regular  l)ars  or  scatten»<l  sjvots. 

The  guachanche  is  a  common  West  Indian  species  ranging  north  U)  Pensacola,  and  mviusionally 
wandering  in  the  Gulf  Stream  to  Woods  Hole.     It  does  not  reach  as  great  siz<»  as  the  picuda. 

Sphyrn-na  guachancho  Cuv.  <fe  Val.,  HXA.  Nat.  Poi.HH.,  Ill,  342,  1829,  Havana;  Jordan  &.  Evermann,  1.  c.,  824,  189G. 
Sphtfrmia  gunthcri  Haly.  Ann.  Mag.  Nat.  Hist.,  XV,  1875,  270,  Colon. 

72.  SphyrsBna  picudilla  Poey.     Picudilla. 

Head  3.16;  depth  2.25  in  head;  eye  large,  al>out  5  in  head,  1.5  timw  inten»rbital  space.  D.  v-i,  9; 
A.  1,9;  scales  110.  Boily  rather  robust,  subterete,  covere<i  with  scales  of  niiMlerate  size;  hea<l  rather 
large;  maxillary  rather  small,  about  2.6  in  head,  not  reaching  orbit.  Jaw  with  fleshy  tip,  bluntly  con- 
ical. Interorbital  area  fiattish;  median  grrn^ve  shallow,  dividtnl  by  a  very  indistinct  nuMlian  ridge; 
supraocular  ridge  l)ony,  striate;  preocular  ridge  rather  pmmiuent.  Premaxillary  tei»th  small,  suln'on- 
ical;  dentition  as  in  Sphtjrwna  />orca/M,  but  slightly  weaker;  iK)sition  of  spinous  dorsal,  in  comjiariscm 
with  the  ventrals,  variable;  distance  from  tip  of  snout  to  origin  of  sj)inous  dorsal  alNuit  2.1  in  iMxly; 
I)ectoral  not  reaching  spinous  dorsal;  s|)ace  separating  dorsals  ab<nit  5.5  in  Ixnly;  mn'ond  dorsal  iHpial 
to  and  somewhat  in  advance  of  anal;  cheek  and  oj)ercle8  scaly;  small  embedded  scales  on  ui»i)er  i»art 
of  head;  si-ales  on  l)ody  mwlerate,  uniform  in  size. 

Color  light-olive,  darker  above;  soft  dorsal,  anal,  and  ventral  fins  yellowish;  spinous  dorsjil  and 
pectorals  darker;  upper  {>arts  of  preopercle  and  ojHjrcle  each  with  a  dark  spot;  top  of  head  and  tip  of 
snout  blackish. 

*S'.  pirndiUa  is  very  closely  allied  to  S.  borecdia.  lit*  eye  is,  how(»ver,  much  larger  (when  spet^imens 
similar  in  size  are  compare<l),  and  the  frontal  groove  is  somewhat  different.  This  s|H\'ies  is  foun<l  in 
the  West  Indies,  on  the  coasts  of  Cuba,  ranging  southwanl  to  Bahia.  It  was  not  seen  by  us  in  Porto 
Rico,  but  is  included  on  the  authority  of  Dr.  Stahl.     Lengtli  18  inches. 

Sphytixiui picudilla  l»oey,  Memorias,  II,  162, 1860,  Havana:  Stahl,  1.  e.,  76  anil  162, 1883:  Jordan  «Se  Evermann,  1.  e., 824, 18U6. 

Family  XXX I.  POLYNEMlDi€.     The  Thread-fishes. 

Body  oblong,  compressed,  and  covered  w^ith  rather  large,  loosely  inserte<l,  ctenoid  scales.  Lateral 
line  continuoiis,  continued  on  tiiil,  usually  forked,  with  a  branch  on  eiu'h  1oIh\  Hea<l  entirely  scaly; 
snout  more  or  less  conical,  projecting  over  mouth,  which  is  nither  large,  inferi(>r,  with  lateral  cleft; 
premaxillary  pn>tractile,  its  l>as4il  prtx'css  vertical;  maxillary  without  su[)plemental  Ixuie,  extending 
much  beyond  eye,  which  is  anterior,  lateral,  rather  largt%  with  a  well-ileveloiKMl,  adii>osi'  eyelid. 
Villiforin  teeth  on  jaws,  palatines,  and  sometimes  on  vomer.     Pseudobranchiie  concealed.     Branchi- 
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oetegals  7.  Gill-membrane8  separate  and  free  from  istbnuis.  Gills  4,  a  slit  behind  fourth.  Two 
separate  dorsals,  somewhat  remote  from  each  other,  the  first  of  8  feeble  but  rather  high  spines,  first 
and  last  spines  ver>'  short,  thinl  longest;  setx)nd  dorsal  equal  to  first  in  height  but  bast*  s<imewhat 
longiT,  of  soft  rays  only.  Anal  fin  either  similar  to  or  much  longer  than  soft  dorsal;  caudal  fin  rather 
long,  widely  forkwl.  Second  dorsal,  anal,  and  caudal  fins  more  or  less  covered  witli  small  scales;  first 
three  or  four  dorsal  spines  winged.  Ventrals  i,  5,  abdominal,  but  not  far  removed  from  pectorals;  pectoral 
fins  nnxierate,  placeil  low,  in  two  parts,  the  lower  and  anterior  portion  of  several  filiform  articulate<l 
appi*n<lages,  free  from  each  other,  use<i  as  organs  of  touch. 

In  the  young  the  dorsal,  caudal,  and  pectoral  fins  are  dusky,  the  anal  and  ventral  fins  white;  all 
the  fins  gn)w  darker  with  age,  pect4)rab4  usually  l)ecoming  bla^^k,  opereulum  blackish. 

Bones  of  skull  with  a  well-developetl  muciferous  system,  as  in  Sciamidje,  Basis  cranii  double, 
with  muscular  tube;  post-temporal  bifunate;  hypercoratroid  with  median  foramen;  superior  pharyn- 
geal bones  4.  Pectoral  airtinosts  divided;  two  of  them  normal,  supporting  pei^toral  fin,  one  longitudinal, 
without  rays,  and  one  a  plate  on  the  coracoid,  supporting  the  pectoral  filaments.  Stomach  oec^al,  with 
a  few  pyloric  appendages.     Air-bladder  various,  sometimes  wanting.     Vertebra?  10 -f- 14  =  24. 

a.  Anal  fin  much  longer  than  soft  dorsal,  of  about  30  rays;  vomer  without  teeth;  preoperculum  entire;  free  filaments 

of  peetoral  longer  than  body PoLVNKMrs 

an.  Anal  fin  not  much  longer  than  soft  dorsal,  of  about  13  or  14  rays;  vomer  with  teeth;  preoperculum  serrate;  free 
filaments  of  pectoral  mostly  shorter  than  Uxly PoLYDACTYLrH,  47 

Oeniu  47.  P0LTDACTTLU8  Lae^pMe. 

Anal  fin  not  much  longer  than  soft  dorsal,  of  about  13  or  14  rays;  vomer  with  teeth;  preo{)ereulum 
serrate;  free  filaments  of  pectoral  mostly  shorter  than  body.  Teeth  in  villifonn  bands  on  l^)th  jaws, 
vernier,  palatines,  and  pterygoids.  Preopercle  sharply  serratetl  on  its  posterior  margin,  its  angle  with 
a  scaly  flap.  Scales  rather  small,  finely  ctenoid.  First  dorsal  with  7  or  8  feeble,  rather  high  spines, 
first  and  last  short.  Soft  dorsal  and  anal  fins  about  equaling  each  other;  pectoral  filaments  3  to  9. 
Pyloric  cjeca  in  great  numbers. 

This  genus  is  represente<l  by  numerous  species  occurring  in  the  warm  seas;  but  of  four  American 
sptM'ies  only  one  is  known  from  Porto  Rico. 

n.  Pectoral  filaments  7 rirffinim*,  73 

aa.  Pectoral  filaments  8  or  9 ttctowmu* 

73.  Polydactylus  vir^inicus  (Linnteus).     ''Jiarhudo'';  Harfni. 

Hi'ail  3.3;  depth  3.25;  eye  5;  snout  4.8;  maxillary  2.2:  mandible  2;  interorbital  4.2;  D.  viii-i,  12; 
A.  Ill,  13;  i>e*toral  1.25;  ventral  2.2;  caudal  0.9;  scales  7-t>(>-10. 

Bo«ly  oblong,  compresseil,  covered  with  large,  loose,  slightly  ctenoid  scales;  the  lateral  line 
iHHuplete,  nearly  straight,  bifurcating  at  base  of  caudal,  the  branches  (continued  on  tail;  hea<l  completely 
scaknl  exi*ept  alK)ut  eye,  which  is  entirely  covere<i  with  an  adipose  eyelid;  snout  somewhat  pig-like, 
overhanging  the  rather  large  mouth;  maxillary-  reaching  far  beyond  eye;  lower  jaw  includeti,  villiform 
teeth  on  jaws,  vomer,  and  palatines;  preoperde  toothed;  dorsal  fins  2,  well  sei)arate<l,  the  anterior 
of  weak  flexible  spines,  the  first  ver>'  short,  third  longest,  1.5  in  head,  the  rest  rapidly  diminishing  in 
length;  pectoral  with  a  large  sheath  of  elongated  scales  aliove  axil  and  with  7  long  filaments,  longer 
than  head,  inserted  considerably  in  advance  of  base  of  i)ectoral;  caudal  deeply  forke<l;  all  the  fins 
more  or  less  stralv. 

Color  in  life:  Whitish-olive  above,  dirty  white  below;  spinous  dorsal  dark,  soft  dorsal  and  anal  i>ale, 
with  dark  punctulations;  pectoral  with  irregular  blai'k  blotches,  filaments  white;  ventrals  dark,  i>aler  on 
margins.    In  spirits:  Pale  below,  <larker  al)ove;  {HM'toral  fin  blai'k;  operele  with  a  dusty  blotch  in  young. 

The  Imrbudo  is  an  abundant  and  useful  fixxi-fish,  found  throughout  the  West  Indies  and  north 

to  Flori<la  Keys,  but  not  t4)  Virginia.     Twenty-three  examples  of  all  sizes  up  to  1 1  inches  in  length 

were  collecte<l  at  San  Juan  market,  Palo  Secx),  Mayaguez,  Puerto  Real,  Ponce,  an<l  Isalx4  Segunda. 

IHrariHiha,  Marcgrave,  Hist.  Nat,  Brasil.,  176,  IfrW,  Brazil. 

lidj/mmu*  rirffinirws  Linna-us, Syj»t.  Nat., e<l.  X, :n7, 1758,  America. 

lidt/tutnujt  mango  Lac<>pi>de,  Hist.  Nat.  Poiiv..  V, 413, 417, 418, 18U3,  America;  after  Linna^uft. 

l\3ly<Uu1yUi*  plnmierii  Lact'pMe,  Hiist.  Nat.  Poiss.,  V,  419,  ia<B.  Martinique:  from  a  drawinK  l>y  Plumier. 

IhilynnnH*  amcrimmm  i."!\\y\yT  6i  Valenciennes,  Hist.  Nat.  Puiss.,  III. 393,  lS29.Sant4>  DomiuKo  ami  Martinique. 

I*»lyntmutt  (tliiftMiou  Giinlher, Cat.,  II, .'^.  IMiO.  Kio  Janein». 

Trichiiiion  plumirri,  P<K'y.  Fauna  I*uert<»-RiqueftM,  3;M,  1H81 :  Stahl,  1.  c.  78  and  IW,  1883. 

PtAffdadylwt  viryinicu*^  Jordan  «b  Evermanu,  1.  c,  829, 189d. 
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Family  XXXII.  HOLOCENTRIDiE.     The  Squirrel-fishes. 

Body  oblong  or  ovate,  moderately  compressed,  covered  with  very  strong  (Ctenoid  or  spinous 
scales.  Head  with  large  imiciferoufl  cavities;  eye  lateral,  very  large;  preorbital  very  narrow;  mouth 
moderate,  oblique;  premaxillaries  protractile;  maxillary  very  lai^,  with  supplemental  bone;  bands 
of  villiform  teeth  on  jaws,  vomer,  and  jmlatines.  Opertrular  l)one8  and  membrane  bones  of  head  gener- 
ally serrateii  or  spinescent  along  their  edges.  Branch iostegals  8.  Gill-membranes  separate,  free  from 
isthmus.  Gills  4,  a  slit  l)ehind  fourth.  Pseudobranchite  present.  Gillrakers  moderate;  no  barbels. 
Sides  of  head  scaly.  lateral  line  jiresent.  Dorsal  fin  very  long,  deeply  divided,  with  about  11  stnmg 
spines  depressible  in  a  8<mly  groove;  anal  with  4  spines,  the  third  longest  and  strongest;  ventrals 
thoracic,  with  1  spine  and  7  rays;  caudal  deeply  forked  with  sharp  rudimentary  rays  or  fulcra  at  base. 
Vertebra*  about  27.  Pyloric  cieca  8  to  25.  Air-bladder  large,  sometimes  connecteii  with  oi^gan  of 
hearing.  General  color,  red.  Young  with  snout  sharp  and  produced  (constituting  the  nominal  genera 
Rhynchichthyny  Rhamphof^fXy  And  Rhinoheryx  based  on  peculiarities  of  immature  examples). 

There  are  4  genera  and  about  70  species  of  these  gayly  colored  inhabitants  of  the  tropical  seas, 
abounding  about  coral  reefs. 

a.  Preo(>en?le  without  connpicuoufl  spine  at  Its  angle;  air-bladder  divided  by  a  contraction,  anterior  part  extending 

to  the  otocrane MYRIPRI8TI8 

an.  Preopcrcle  with  a  conspicuous  spine. 

6.  Suborbital  arch  armed  with  8  long  spines  curved  forward;  scales  undescribed Pleotrypops 

Itb.  Suborbital  arch  simply  serrated;  scale  moderate,  38  to  55. 

r.  Mouth  moderate,  its  length  less  than  one-half  head Holockntrus,  48 

Ci\  Mouth  very  large,  considerably  more  than  one-half  head,  lower  jaw  projecting Flammeo 

Oenui  48.  H0L0CENTBU8  (Oronow)  ScopolL 

Body  oblong,  moderately  compressed,  ventral  outline  nearly  straight,  back  a  little  elevated,  tail 
very  slender.  Heiwl  compressed,  narrowed  forward.  Operculum  with  a  strong  spine  above,  below 
which  the  edge  is  sharply  serratcnl;  a  strong  spine  at  angle  of  preopercle.  Orbital  ring,  preorbital, 
preopen^le,  interopercle,  sul)Oi)ercle,  occiput,  and  shoulder-girdle  with  their  edges  sharply  serrate. 
Mouth  small,  terminal,  the  lower  jaw  projecting  in  adult.  In  the  young  the  snout  is  much  produced. 
Maxillary  broad,  striate,  with  supplemental  bone.  Eye  excessively  large.  Scales  moderate,  closely 
imbricated,  jwsterior  margin  strongly  spinous.  Lateral  line  continuous.  Dorsal  deeply  emarginate, 
spines  usually  ll,depressible  in  a  groove;  soft  dorsal  short  and  high;  anal  with  4  spines,  first  and 
second  quite  small,  third  very  long  and  strong,  fourth  smaller;  caudal  \i'idely  forked,  both  lobes  with 
rudimentary  rays  spine-like.    Ventrals  large,  i,  7,  spine  very  strong. 

The  numerous  sj)ecieH  of  this  genus  are  remarkable  for  the  development  of  sharp  spines  almost 
everywhere  on  the  surface  of  the  lx)dy.    Of  the  nine  known  American  species,  two  occur  in  Porto  Rico. 

a.  Preopcrcular*  spine  long,  tapering,  acute:  thirrl  anal  spine  very  long,  more  than  half  depth  of  body. 

6.  Mouth  moderate.  lower  jaw  extending  to  below  first  one-third  to  one-half  length  of  eye. 

c.  Scales  small,  48  to  55  in  lateral  line:  upper  lobe  of  caudal  longer  than  lower,  falcate;  soft  dorsal  and  anal  elevated, 

pointed  at  tip,  this  character  subject  to  variation asmtsionh,  74 

cc.  Scales  motlerate,  about  45;  depth  of  body  2.6  in  length;  membrane  of  front  spines  of  dorsal  black aicH/tr 

trc.  Scales  rather  large,  38  to  42  in  lateral  line:  caudal  lobes  nearly  or  quite  equal. 
(I.  Maxillary  extending  to  below  middle  of  eye. 

r.  Depth  of  body  greater  than  length  of  head corufcus 

cf.  Depth  of  bo<ly  equal  to  length  of  head hrachypLrru* 

(Id.  Maxillary  extending  to  below  first  third  of  eye:  dorsal  with  black  markings i^^rilUiriuti,  75 

M).  Mouiti  small,  maxillary  reaching  to  below  first  fourth  of  eye;  upper  lobe  of  caudal  longer;  cheek  with  a  white 

blotch o$culit9 

aa.  Preopercu'ar  spine  short,  flattish,  notched  at  tip;  third  anal  spine  short,  Its  length  about  one-third  depth  of  bo<ly; 
soft  dorsal  and  anal  low,  rounded gandi-pauli 

74.  Holocentrus  ascensionis  (Osbeck).     ^^Candil**;  Squirrel-fish, 

(Plates.) 
Head  3.1;  depth  3.3;  eye  2.8;  snout  4;  maxillary  2.3;  mandible  2;  interorbital2in  eye;  D.  xi,  15; 
A.  IV,  10;  scales  4-48-7,  6  before  dorsal;  cfeca  25;  vertebrae  11  +  16-    Body  considerably  compressed, 

*  Little  dependence  can  be  placed  on  this  key,  as  several  species  are  imperfectly  known  and  of  doubtful  validity. 
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hack  moderately  elevated,  ventral  line  nearly  straight;  mouth  mcnlerate,  little  oblique,  maxillary 
reacrhing  middle  of  eye;  I'audal  peduncle  long  and  slender,  leaM  width  2  in  it8  depth.  Fins  all  well 
<leveloped,  longest  dornal  spine  about  2  in  hea^l;  thiitl  anal  npine  very  strong,  about  2  in  head;  longest 
dorsal  rays  1.2  in  head;  longest  anal  ray  1.8;  pectoral  short,  1.6  in  hea<l;  ventral  long,  reaching  vent, 
l.l  in  hea<l;  caudal  well  forke<l,  upper  lobe  the  longer,  al)out  l.l  in  head;  hea<l  ver}*  rugose;  suborbital 
c<»arst»ly  and  irregularly  dentate;  opercle  and  preofjercle  strongly  dentate,  a  lai)j:e  shar{>  spine  at  angle 
of  preopercle,  its  free  portion  about  1.5  in  eye;  a  broad  flat  spine  at  upper  edge  of  opercle;  scaler  coarse 
an<l  strongly  ctenoid. 

Color  in  life:  Chiefly  bright  rosy-red,  paler  below;  shining  longitudinal  streaks  along  rows  of 
scales;  fins  light-red,  spinous  dorsal  larBrely  gi>lden-olive,  it«  edge  scarlet;  head  very  red  above,  a  white 
l»ar  descending  obliquely  backward  from  eye.  All  these  colors  fade  in  alcohol,  and  the  general 
color  l)ecomes  a  groenish-white,  with  steel-colored  iridescem^. 

The  candil  frequents  the  rocks  and  reefs  throughout  the  West  Indies  and  is  especially  abundant 
in  Culja.  It  is  common  about  Porto  Rico,  and  attrac^ts  attention  at  once  by  reason  of  its  bright  color  and 
the  exceeding  sharpness  and  completeness  of  its  armature.  It  is  reputed  "malo**  by  the  native,  but  is 
OiX»asionally  found  in  market.  Length  1  to  2  feet.  Specimens  were  obtained  at  San  Juan,  Aguadilla, 
Puerto  Real,  Arroyo,  Hucares,  Isabel  Segunda,  and  San  Geronimo. 

Perca  aMytifitntig  Osbeck,  Iter  Chinensis,  388, 1771.  Ascension  Island. 

Jitjdiauitit  ptntacanthut  Bloch,  Aiisl.  Fifiche,  IV,  40,  pi.  225,  1790,  Brazil. 

IMtjcfntru*  futgo  Bloch,  1.  o.,  61,  pi.  232,  1790,  Africa. 

Scistmi  rubra  Bloch  <fc  Schneider,  Syst.  Ichth.,  82.  1801;  after  lyrai  marina  rubra  of  Catesby. 

Amphiprion  matfjutlo  Bloch  &  Schneider,  1.  c,  206.  1801,  Cuba;  after  Matejutlo  of  Parra. 

lUniianu*jnijunr  I^cep^de,  Hi.«*t.  Nat.  Poiss.,  IV.  286,  1202,  Brazil;  vlUqt  Jaijuaraca  of  Marcgrave. 

lliAtH'tiUrunt  bmgipinne  Ciivier  A  Valenciennes,   Hist.  Nat.  Poi.ss.,  Ill,  185,1829,  Martini<iue.    Santo  I>orainiiro,  Porto 

Kico,  St.  Thoma-s  and  Havana. 
f  Hftlttrfntruitntriatui'  Gronow,  Cat.  Fishes,  od.  Gray,  173,  ISM,  Antille?*:  name  preoccupied. 
f  ILtlixrntnin  r^Wra/M*  Gronow,  I.  c,  173,  1854.  near  the  Equator;  young  example,  not  certainly  identifiable. 
Hnlitcfutrum  matejudo,  Poey,  Fauna  PuerU>Rlqueiia,  322,  1881;  Stahl  1.  c,  76  and  162.  1883. 
Ifotixxntrui  cucensionif,  Jordan  &  Evermann,  1.  c,  848,  1896. 

75.  Holocentrus  vexillarius  Poev. 

m 

llea^l  2.8;  depth  2.6;  eye  2.7;  wiout  4.4;  maxillary  3;  mandible  2.25;  interorbital  3.5;  I),  xi,  13; 
A.  IV,  9;  pei'toral  1.4;  ventral  1.6;  caudal  1.5;  scaler  4— 10-7. 

B<xly  oblonjr,  back  little  elevated,  anterior  profile  steep  and  nearly  straight  from  tip  of  snotit  to 
above  eye,  where  there  is  an  abrupt  angle,  rest  of  pmfile  to  nape  being  low  and  straight;  niterorbital 
wide,  slightly  concave;  top  of  head  behind  eyes  with  about  9  serrated  bony  ridges  on  each  side;  eye 
very  large,  considerably  wider  than  interorbital  space;  snout  short;  maxillary*  reaching  front  of  eye 
(to  first  third  of  eye  in  example  2  inches  long);  preorbital  with  a  recurved  spine  in  front,  retrorse 
teeth  back  of  this,  finer  and  more  numerous  serrations  continuing  nearly  halfway  around  eye;  a  pair 
of  strong  e(]ual  spines  near  upper  angle  of  opercle;  several  much  smaller  spines  above,  of  which 
3  are  somewhat  enlarged,  longest  <lorsal  spines  2.1  in  head;  anterior  rays  of  dorsal  somewhat  pro- 
duce<l,  2  in  head;  scales  at  base  of  spinous  dorsal  with  their  serraticms  next  the  fin  enlai^ged;  ventrals 
not  reaching  vent;  second  anal  spine  longest  and  much  the  strongest,  1.5  in  heail;  (caudal  well  forkeil; 
l<)l>es  nearly  e<}ual. 

Color  in  spirits:  Faded-ros>',  6  narrow  longitudinal  ver>'  dark-purple  bands  between  each  2  rows 
of  scales  on  dorsal  half  of  si<le;  below,  bn>wn  punctulationsinsame  iK)sition  and  st^ttere<l  more  or  less 
over  whole  body;  axil  of  {Hjctoral  very  dark-purple,  the  color  sharply  circumscribe<l;  membrane  of 
spinous  dorsal  white  l>ehind  each  spine  and  purple-black  in  front,  except  first  2  spines,  the  membranes 
of  wlii<*h  are  chiefly  black;  other  fins  jwile. 

Two  examples,  2  and  4  inches  in  length,  from  Ponce  and  Guanica,  are  identical  with  specimens  of 
IffJ/frentrtim  riparhnn  frcmi  Cul)a  in  the  V.  S.  National  Musetmi.  Following  Jordan  &  Evennann,  we 
inchnle  Jf.  rijtfir'mm  in  the  synonymy  of  Jf.  rrxiUnrmi^y  though  these  sptM'ies  may  prove  to  be  distinct. 

UUitrrntrum  ttxiUnrium  Pooy,  Memoriai«.  H,  158.  \HfA).  Cuba. 

Ihtltut  utrum  imnluHum  Poey.  Syii(»];»si<<.  niX>,  l>«'i8.  Matanz&s;  l»a5ed  on  a  young  individual  3  inches  long. 

JhtliM^-Htrum  rijHirium  P<H*y.  Ennnieratio.  'M,  1875.  Culia. 

HoUxxntrus  vt-jeillarituf,  Jordan  Ai  Evennann,  1.  c,  852,  18%. 
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Family  XXXni.  MULLID.€.    The  Surmullets. 

Body  elongate,  slightly  compressed,  covered  with  lai^ge  scaU^,  wliich  are  usually  slightly  ctenoid; 
lateral  line  continuoun,  the  pore«  often  hranche<l;  large  whales  on  hea<l;  upper  profile  of  hea<l  more 
or  less  parabolic.  Mouth  small,  low,  subtenninal ;  teeth  mostly  small,  variously  place<l;  no  c^anines, 
incisors,  nor  molars.  Premaxillaries  somewhat  protracrtile;  maxillaries  thin,  nearly  as  broad  at  base 
as  at  tip,  without  supplemental  bone,  j>artly  hidden  by  broad  preorl)ital.  Preopercle  entire  or  slightly 
serrate;  oi)ercle  unanned,  or  with  a  single  spine.  Eye  UKKlerate,  plm-iMl  high;  branch iostegals  4; 
pseudobraiK^hiie  present;  2  long  unbranchiHi  barMs  at  throat,  attached  just  liehind  symj)hysisof  lower 
jaw.  Dorsal  fins  2,  remote  from  each  other,  both  short,  the  first  of  (>  t^)  8  rather  high  spiiK»s,  which  are 
depressible  in  a  groove;  anal  short,  similar  to  soft  dorsal,  with  1  or  2  small  spuies;  ventrals  thoracuc,  i,  5. 
Air-bladder  usually  present,  simple.    VertebrceO-i  14  =  23;  stomach  si ])honal;  pyloric  ciccA  about  20. 

Species  alx>ut  40,  referable  to  5  closely  related  genera,  found  in  all  tropical  seas,  some  species 
straying  northward.  Many  of  the  sj)ecies  are  highly  valucni  as  fcKxl,  esjKJcially  the  European  Mulhis 
barftattis  and  ^f.  sunmiUius.  The  family  is  a  very  natural  one  and  not  closely  related  to  any  other.  It 
bt^rs  some  superficial  likeness  to  the  W.r/t/V/.r  and  CheiJodipterUln\  but  this  may  not  show  real  affinity. 
The  singular  l>arl)els  appear  also  in  Polymixii(ht\  but  in  that  family  the  ventral  rays  are  numerous, 
as  in  Berycxdiv.     The  small  number  (4 )  of  the  brauchiostegals  is  found  lK)th  in  Mnllidir  anti  Polymixiuhe. 

a.  Teeth  on  lower  jaw,  vomer,  and  palatineH;  upper  jaw  toothltws;  bone  which  forms  adownwanl  hook  over  maxillary 

strongly  developed:  interorbital  space  flat  and  wide;  opercle  without  spine Mullus 

aa.  Teeth  on  both  jaws;  vomer  and  palatines  toothles.**;  lx)ne  which  fornis  a  downwanl  hcKik  over  maxillary  moder- 
ately developed;  interorbital  space  rather  narrow;  oiiercle  ending  in  a  single  spine Tpknecs, 49 

Oenus  49.  UFEKEU8  Cuvier.     The  Qoat-fiihes. 

Body  oblong,  compressed;  mouth  m<Klerate,  nearly  horizontal,  low,  jaws  subequal;  eye  large 
high,  posterior;  opercle  short,  deep,  with  posterior  spine;  both  jaws  with  rather  strong,  une<iual  teeth, 
in  one  or  two  si'Hes  in  eat^h  jaw;  no  teeth  on  vomer  or  palatines;  lips  well  develo[)ed;  bone  which 
forms  a  hook  over  the  maxillary  less  developed  than  in  MuUu^;  inten)rbital  space  concave  and  narrow; 
oi>ert^le  ending  in  one  s[)ine;  l>arbels  nearly  as  long  as  head;  s<*Ale.s  very  large,  somewhat  ctenoid; 
lateral  line  continuous,  it*j  tubes  ramifying  on  each  scale;  heail  (^ovennl  with  large  scales;  firbt  dorsal 
with  about  7  spini's;  anal  with  2,  the  first  very  short;  caudal  fin  forkiwl. 

Species  numerous  in  the  tropical  seas;  two  known  irom.  Porto  Rico. 

tt.  Teeth  in  lx)th  jaws  uniserial  (or  irregularly  bise rial  above);  all  tt^'th  coarsi>  and  distinct;  eye  4  in  head;  barbels 

1.33  in  head.    S<uiles  31;  depth  4  in  length;  side  with  three  black  blotcht^s mnculatutt,  76 

aa.  Teeth  of  Utth  jaws  biserial,  at  lciu<t  in  front. 

6.  Dorsals  and  caudal  with  <lark  cnMslmnds parru»,  77 

56.  Dornals  and  caudal  plain-yellow niartiuicm,  78 

76.  XJpeneus  ma<;tilatus  (BUx^h).     "Ni/mo/jW/";  Red  (ioni-jwh. 

(Platk  4.) 

Head  8.2;  depth 3.7;  eye 4  to 5;  snout  1.8;  maxillary  8.2;  niandible 2.4;  interorbital  3.7;  preorbital 
3.:^^;  I),  viii-i,  8;  A.  ii,  7;  iHH'toral  1.5;  ventral  1.4;  caudal  1.3;  scales  :^:iO-o. 

B^Mly  elongate,  little  compresse<l,  tajK^ring  iK)steriorly  to  the  long  and  slender  caudal  pe<luncle; 
anterior  profih'  stnmgly  anrhed,  with  an  elevation  in  front  of  eye;  snout  very  long;  eye  small,  high  and 
posterior;  mouth  small,  maxillary  not  nearly  reaching  eye;  teeth  strong,  uniserial,  bluntly  pointed, 
some  of  those  in  front  of  upiK»r  jaw  U^nt  variously  sidewise  and  forwanl;  throat  with  two  l(»ng  barl)els 
reaching  to  preoiH'rcular  margin  or  Injyond.  S<'ak^  largts  very  finely  ctenoid.  Dorsal  fins  2,  well 
separated,  the  spines  slender  and  fiexible;  caudal  deeply  forked,  lol)es  e<iual  or  ui)per  very  slightly 
the  longer. 

Color:  In  life,  everywhere  al)ove  nnl,  merging  into  light-yellow  on  sides,  Ixjcoming  pale-greenish 
below;  bluish  oblitpie  streaks  and  Iwirs  on  head;  several  longitudinal  rows  of  light-blue  round  spots, 
much  smaller  than  pupil,  on  sides,  the  two  rows  above  lateral  line  plaine.'^t;  about  four  diffusa*  blot<*hes 
of  darker  red  than  the  surroimding  ground-color  on  sides,  the  first  just  under  and  i>artly  on  anterior 
end  of  lateral  line,  second  under  first  dorsal,  third  under  front  of  second  dorsal,  fourth  just  behind 
second  dorsal,  all  on  or  ni^r  lateral  line;  there  may  l)e  an  additional  faint  one  <m  iKnlimcle;  spinous 
dorsal  light-red  near  base,  yellowish  outwardly;  soft  dorsal  mostly  pale-bluish,  especially  near  edge, 
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with  some  light-yellow  on  membrane  and  red  ou  middle  of  rays;  pectoral  chiefly  yellow,  with  red  on 
rays;  ventral  pale-blue  with  streaks  of  red  and  yellow  on  first  rays;  anal  pale-reddish,  nearly  pale; 
caudal  pale-blue,  lower  base  yellow,  upper  reddish  and  yellow;  barbels  pink  near  l)ase,  yellow  out- 
wardly; lips  and  throat  pinkish.  In  spirits  the  sf>eciniens  bei'ome  pale  below  and  on  sides,  dark  above, 
the  bright  colurs  faiiiug  quickly;  the  reii  blotches  along  lateral  line  liecome  dark,  sometimes  entirely 
fading.     In  young  individuals  some  color  oct^asionally  persists  in  spirit.^,  IxH^oming  pink. 

This  species  is  found  at  Key  West  and  the  Tortugas,  through  the  West  Indies  to  Brazil;  in  the 
West  Indies  it  is  known  from  Cuba,  Jamaica,  Porto  Rico,  and  Martinique.  It  occurs  in  abundan(*e  in 
Porto  Rico,  where  it  is  extensivelv  used  as  food  and  considerablv  esteemeil.  It  is  one  of  the  most 
(*ommoii  s|)ecies  that  one  sees  carrieii  about  the  streets  by  the  lix-al  fishermen.  Fifty-one  individuals, 
fmm  2.25  to  9.5  inches  long,  collecteii  at  nearly  every  collecting  station;  aL*M)  from  San  Geronimo. 

}luUu«  marulatu*  Bloch,  Ichthyologia,  a48. 1793,  Brazil. 

VfKTteu* punctcUuf  Cuvier  &,  Valenciennes,  Hist.  Nat.  Poiw.,  111,482, 1829,  Maitiniqae. 

Vpentiu  mactUatus,  Jorrlan  &  Erermann,  1.  c.,858, 1896. 

77.  Upeneus  parvus  Poey. 

D.  vii-i,  8;  A.  II,  6;  scales  2.5-40-6.    Snout  short  an<l  decur%*ed;  maxillary  reaching  front  of  eye; 

barbels  reaching  angle  of  preopercle,  on  jaws  only.     Teeth  conical,  very  small,  on  anterior  part  of  jaws 

in  two  series;  lateral  teeth  in  a  single  series;  all  of  the  teeth  obtusely  <*onic  and  distinct  from  each  other. 

Vennilion  above,  fading  into  white  below;  a  yellow  longitudinal  Ijaud  along  side,  with  similar  narrower 

streaks  below;  ventrals  and  anal  yellow;  other  fins  whitish,  with  dusky  cro«sl>and.s  8  on  first  dorsal, 

2  on  second,  and  5  on  each  caudal  lobe.     Known  only  from  the  type,  which  was  obtainetl  by  P<iey  in 

Cuba,  and  from  a  specimen  recorded  from  Porto  Rico  by  Dr.  Stahl. 

Vpmeus  parvus  Poey,  Memorias,  I,  226, 1851,  Cuba, 
Vpetuvides  ptirrtu  Stahl,  1.  c,  76  and  162.  1883. 

78.  Upeneus  martinicuB  Cuvier  A  Valenciennes.     Yellow  Gijat-jUh ;  Saliiunuit'  Amnrilla. 

(Plate  5.) 

Head  3.3;  depth  4;  eye  3.45;  snout  2.35;  maxillar>*  3.1;  mandible  2.6;  interorbital  3.15;  preorbital 
6;  D.  viii-i,  8;  A.  ii,  6;  pectoral  1.6;  ventral  1.4;  <s&udal  1.1;  s<rales  2-37-6.  Resembling  V.  marulaUis  in 
fonn,  but  with  slightly  larger  eye,  smaller  scales,  and  weaker  dentition  arrange<l  in  more  than  one  series. 

Color  in  life:  Bixiy  with  shades  of  pale-bkie  and  pink  or  jKile-red,  the  latter  chiefly  above,  the 
blue  below;  a  straight  yellow  band  from  eye  to  base  of  upper  cau<lal  rays;  a  black  vertical  bar  at  Iwse 
of  caudal;  head  with  yellow  streaks  and  reddish  |>atches;  jiei'torals  red,  ventrals,  anal,  and  caudal 
reddish  near  base,  outer  part  yellow;  dorsals  yellow,  plainest  near  tips.  In  spirits  the  colors  fade, 
becoming  dark  above,  pale  below,  fins  all  pale. 

This  species  reaches  the  length  of  a  foot.  It  is  found  in  the  West  Indies  north  to  Florida,  and  is 
known  from  Key  West,  Jamaica,  Cuba,  Martinique,  and  Porto  Rico,  but  is  less  abundant  in  Porto 
Rico  than  V.  maculatus.    One  example,  6.5  inches  long,  obtaine<l  at  Palo  .Se<*o. 

Vprnru*  mariinirus  Cux.  &  Val..  Hist.N.tt  Poias..  III.  483.  1829.  Martinique;  Jordan  6c  Evermann.  1.  c.  8-^.  1896. 
Vynuu*  baUfiitu*  Cuvier  ^Valenciennes,  Hist.  Nat.  Poias..  III.  481. 1829.  Cuba;     oung. 
Vperuu*Jtnvuritiatus  Poey.  Memorias,  I.  224, 1851,  Cuba;  adult. 

Family  XXX (V.  SCOMBRI D/E.     The  Mackerels. 

Ikxly  elongate  fusiform,  not  much  compressed,  covered  with  minute  cycloid  scales ;  scales  ante- 
riorly sometimes  forming  a  corselet.  Lateral  line  present,  its  course  undulate.  Heail  sulxH>nic,  pointed 
anterioriy.  Mouth  rather  large,  with  lateral  cleft;  premaxillaries  not  protractile;  maxillary  without 
supplemental  bone;  jaws  with  sharp  teeth,  large  or  small.  Vomer  and  palatines  toothe<l  or  not. 
Preopercle  entire;  opercle  unarmed.  In  the  very  young  the  preopercle  is  anned  with  radiating  spines, 
which  are  later  absorbtni  and  lost.  Gill-openings  verj'  wide,  membranes  not  united,  free  from  isthmu.^. 
Gillrakers  u.*«ually  long.  Pseudobranchi*  present,  large.  Gills  4,  a  slit  l^ehind  fourth.  Hranchios* 
tegals  7.  Dorsal  fins  2,  the  first  of  rather  weak  spines,  depretwible  in  a  groove,  se<t)nd  similar  to 
the  anal;  elevate<i  anterior  lolxj  always  distinct;  anal  spines  weak;  last  rays  of  dorsal  and  anal  detached 
an<l  sei>arate,  forming  in  ca^'ht-ase  a  st»riesof  finlets;  cau<lal  iKniuncle  extremely  slender,  ktvletl,  cau<lal 
lobes  abruptly  diverging,  falcate,  tin  atlapted  for  rapid  motion;  ventral  fins  well  developed,  thoracic,  i,  5. 
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Vertobne  in  great<»r  niiiiibcr  than  in  the  Otran<j'uln\  the  numl)t»r  ranging  from  31  to  66.  First  upper 
pliaryngeal  pn^sent,  without  teeth;  HiH'ond  with  teeth;  third  and  fourth  coopsilied,  with  teeth;  lower 
pharyngeals  Heparate.  Stoniaeh  Hae-nhajKHl.  Pyloric  «eca  numerouH.  Air-l)ladder  small,  sometimes 
al)Hent.     Coloration  metallic,  often  brilliant,  the  pn»vailing  shat^le  steel-blue. 

The  Sfotnhr'ui;!'  .<*r>mpriHe  al)out  12  genera  and  (U)  sptH'ies;  of  the  8  Ameritran  genera  only  2  are 
representiMl  in  Porto  liican  waters.  These  fishes  art*  inhabitants  of  the  high  seas,  all  having  a  wide 
range,  and  many  of  them  lH.4ng  cosmoiM)litan.  Most  of  them  are  value<]  as  food-fishes,  the  flesh  l)eing 
firm  and  oilv,  but  sometimes  coarse. 

n.  Dorsal  spines  10  lo  lO;  gillH  normal,  tho  lamina'  not  forming  a  network;  teeth  entire. 

b.  Bo<iy  waleless.  excepting  alKHit  lateral  line  and  corselet;  alxlominal  vertebra*  with  their  lower  foramina  enlarge<l 

and  a  iK»rtion  between  vertebra-  proper  and  luemapophyses  develope<l  in  form  of  a  network  or  trellis. 

c.  Dorsals  well  .se|Miniled.  interspace  more  than  half  head;  corselet  well  develoiK.**!;  teeth  8mall,  some  present  on 

v<micr.  n<me  on  palatines;  gillrakershmg,  Blender,  and  numerons;  pet'torals  rather  high;  vertebra*  :W.  AuxiM.riO 
re.  Dorsals  contlgnoiis,  intersijace  more  than  5  in  head:  }mlatine  teeth  villiform;  pootoralH  low. 

ii.  Vomer  t(K»thless;  dorsal  spines  15  or  l«i;  vertebra*  ;v< GYMKosARbA 

W).  B(Kly  wholly  coveretl  with  small  scales,  those  on  corselet  an<l  lateral  line  sometimes  larger;  dorsal  spines  14  t«)  26; 

vertebra?  normally  fonned.  nt)t  as  in  Auri.^  and  Gymwtttarda. 
e.  Teeth  of  jaws  slender,  subctmical,  little,  if  at  all,  compressed;  gillrakers  numeroiw;  iH)rHelet  distinct;  pectoral 

inserted  low. 
/.  Vomer  and  palatines  with  villiform  or  sand-like  teeth;  b<xly  robust,  not  compressed;  vertebra?  39  to  41. 

g.  Pectoral  short,  not  reaching  mnch  beyond  tip  of  the  mo<U»rate  ventral;  size  enormoiw* Thunni'S 

gg.  Pectoral  very  long,  ribbon-shaped,  reaching  mnch  lH»yond  front  of  anal;  size  mo<lerate CJermo 

ff.  V«)mer  t<K)thless:  palatines  with  a  single  row  of  rather  strcmg,  conical  teeth;  liody  elongate,  slightly  compressiKl; 

vertebnv  5()  to  54 Sarda 

ee.  Teeth  of  jaws  stn>ng,  subtriangiilar  or  knife-like,  more  or  less  compressed;  villifonn  teeth  on  vomer  and  palatines; 

gillrakers  <'om|>aratively  few;   corselet  ob.scure;   pectorals  inserttnl  near  level  of  eye;  dorsal  spines  14  to  18; 

Isxiy  elongate,  ccmipresstHl;  head  short;  snout  short;  vertebra^  45 SroxBRROMORrs.  51 

ACANTHOCYBIIN.*:: 

<m.  Dorsal  spines  ab«)ut  25;  gills  with  lamina*  forming  a  network,  as  in  Xiphiiu;  teeth  large,  <rompreMse<l,  serrated. 
h.  Dorsal  spines  24  to  2(1;  iMKly  elongate,  fusiform;  snout  long;  vertebra-  32  -f  34  =  66 AcANTHOCYBli'M 


Fiti.  '21.—Auxi)ttfut:anl. 

Oenns  60.  AUXI8  Gnvier.     The  Frigate  Mackerels. 

Bo<ly  oblong,  plumi>,  mostly  naked  ]K)steriorly,  anteriorly  covcrmI  with  small  scales,  those  of 
pectoral  region  enlargc^l,  forming  a  <'orselet.  Snout  very  short,  conical,  Scarcely  compn»8st»d.  Mtmth 
rather  small,  jaws  equal.  Teeth  very  small,  mostly  in  a  single  series,  on  jaws  and  vomer  only.  Tail  very 
slender,  depressi'd,  with  a  rather  large  keel  on  each  .^^ide.  First  dorsal  short,  sei»aratt»<l  from  stn-ond  by  a 
considerable  interspace.  ScH'ond  dorsal  and  anal  small,  each  with  7  or  8  finlets.  Pectorals  and 
ventrals  small.  No  air-bladder.  Branch iostega Is  7.  Pyloric  ca*ca  demlritical.  (iillrakers  very  long 
and  slender,  mmierou.**.     Vertebne  39  in  numln'r,  iKM'uliarly  modificnl,  essentially  as  in  Cripniutwinhi. 

One  jH^lagij'  s]xM'ies,  widely  distributed. 

70.  Auxis  thazard  (lja<vi)ede).     *M//>a/y)r// ";  Friffiite  Mtwkert'L 

Head  .'{.8;  depth  4.4;  eye  (>;  snout  1^.7;  man<lible  2.2;  interorbitiil  .'?.2;  D.  x-12-viii;  \.  l.Vvii; 
pectonU  1.8;  vent  nil  2.25;  caudal  1.4. 

Bo<ly  elongate,  robust,  stuileless,  save  for  a  corselet  of  mcKleraU*  and  very  small  scales  about 
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anterior  part  of  trunk  and  along  lateral  line;  caudal  peduncle  long  and  nlender,  with  lateral  keel; 
weak  conic-al  teeth  in  jaws  only;  first  dorsal  of  flexible  npine^i,  the  firsst  three  elevated,  the  rest 
graduated  to  last,  whicth  is  very  short;  soft  dorsal  and  anal  small,  somewhat  falcate,  followed  by 
detached  finlets;  caudal  widely  forked. 

Color  in  spirit*?:  Bluish  alxjve,  very  deep  purple,  almost  black,  on  uppiT  i>art  of  head;  oblique  dark 
bars  and  stripes,  somewhat  as  in  St-omlter^  on  sides  of  l>ack;  silvery  white  below;  several  large,  regular, 
dark  blotches,  not  sharply  circunisc'ribed,  on  the  lower  part  of  si<ie  of  trunk  antericirly;  pectoral  and 
ventral  purple,  black  on  inner  side,  on  outer  side  pectoral  jmler,  ventral  white. 

This  spei'iesis  found  in  all  warm  seas,  cxfasionally  northward  to  Cape  Cod.  It  is  ver>'  erratic  in 
it*»  movements,  swimming  in  large  schcjols.  It  rarely  rvat^hes  the  coasts  of  the  I'nited  States,  but 
occasionally  comes  in  immense  numbers.  It  is  a  poor  fish,  of  little  value  as  food.  It  is  probably  not 
rare  alK»ut  P<»rto  Rico;  examples  were  seen  at  Arecibo,  where  one  15  inches  long  was  obtained. 

SromltfT  thazfint  Lact^pMe.  Hi5»t.  Nat.  Poias.,  11,9,  lhi02.  between  6°  and  7°  S.  lat.,  off  eciayt  of  New  Guinea. 

Srtwtbrr  ntchei  Riiwo.  lehth.  Xiee,  ld5, 1810.  Nice. 

Unnnber  htjuua  Ratinestqae,  Caratteri.  etc.,  45, 1810,  Palermo. 

Thynnut  rocheantm  Risfto,  Eur.  M^rid,,  III.  417. 1827,  Nice. 

Auxijt  rulgaru  Cuvier  Si,  Valenciennes,  Hist.  Nat.  Poisp,,  VIII,  l:W.  1831.  Mediterranean. 

Auxis  tapeinoffma  Bleeker,  Fauna  Japon..  408, 1854.,7apan. 

A  ttxin  thtpinouU*  Bleeker. Temate.  V,  301 .  1855,  Ternate. 

.4 uxiXAosarc/, Jordan  &,  Evermann. I.e., 867. 1896. 

Oeniu  61.  BCOMBESOMOBUS  Lae^Me. 

Body  elongate,  wholly  covered  with  rudimentary  scales,  which  do  not  form  a  distinct  corselet. 
Head  pointed,  comparatively  short  and  small.  Mouth  wide,  the  strong  teeth  in  the  jaws  more  or  leas 
compressed  or  knife-shaped;  \nlliform  or  sand-like  teeth  on  the  vomer  and  palatines;  maxillary 
not  ix)ncealed  by  preorbital.  Gillrakers  few.  (^audal  peduncle  with  a  single  keel.  Spinous  dorsal 
low,  of  14  to  18  feeble  spines.  Soft  dorsal  and  anal  short,  similar,  somewhat  elevateil  and  falcate, 
each  folU>we<l  by  7  to  10  finlets;  ventrals  small;  pectorals  moiierate,  near  level  of  eye.  Air-bladder 
present.     Vertebne  nonnally  forme<l,  4o  in  numlier. 

Fishes  of  the  high  seas;  graceful  in  fonu  and  beautiful  in  color,  and  among  the  best  of  food- 
fishes. 

a.  Soft  dorml  inserted  in  advance  of  anal mucukUus^  80 

nn.  .Soft  domal  inserted  over  anal. 

b.  Body  deep,  the  depth  aboat  5  in  length:  teeth  about  40  in  each  jaw reg^i*^Sl 

bb.  Body  more  slender,  the  depth  about  6  in  length cartUla,  82 

80.  ScomberomoniB  maculatus  (Mitchill).     *'f>irita*\'  Spanish  Mackerel. 

(Plate  6.) 

Head  4.5;  depth  4.5;  D.  xvii-18-ix;  A.  ii-17-ix;  maxillary  1.8  in  head;  eye  4.75;  pectoral  1.75; 
ventral  4.5;  dorsal  and  anal  lobes  sul)ei]ual,  2.  Bixly  elongate,  its  dorsal  and  ventral  outlines  equal; 
profile  straight  fn»m  snout  to  dorsal;  head  small  and  pointed;  mouth  large,  oblique,  jaws  equal;  max- 
illary reaching  posterior  margin  of  orbit;  teeth  large,  t»ompresse<l,  and  sharp,  their  formula  iK'ing  24-24 
to  32-32;  gillrakers  2  -r  11.  Soft  dorsal  inserted  in  a4lvan(;e  of  anal  a  distance  aUmt  e<|ual  to  diameter 
of  eye;  lateral  line  undulating,  with  alx>ut  175  pores. 

Color  silvery,  bluish  above;  sides  with  many  elliptical  spots  of  dull  orange-color,  two  rows  of 
these  spots  below  lateral  line  and  one  row  above;  spinous  dorsal  white  at  base,  bla(*k  above;  soft 
dorsal  tinged  with  yellowish,  its  margins  black;  anal  white;  p<^)sterior  side  of  pectoral  black,  anterior 
side  vellowish  with  black  bonler>»;  caudal  blackish. 

This  species  is  found  on  both  coasts  of  North  America,  appearing  in  large  but  very  irregular 
schools  in  the  Gulf  of  Mexico  and  along  the  Carolina  coast;  ranging  north  in  the  fall  as  far  as  Cape 
Ann,  and  south  to  Brazil.  It  is  rare  or  unknown  in  Ciilta,  but  is  known  fn»m  Jamaica  and  Porto  Ki(H). 
It  reat'hos  a  weight  of  8  or  9  pounds  and  is  one  of  the  very  l)est  f<KMl-fishes  in  the  I'nited  Stat4^. 

Sromhr  wnrulatu*  Mitchill.  Tmn.*.  Lit.  &  Philos.  .*^»c.  N.  V..  I.  1x15.  4rX,  New  York. 
iScomberumunu  uuiculatus^  Jordan  6c  Evermann.  1.  v.,  K74.  iNWi. 
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81.  ScDmberomorus  reg^liB  (Bloch).     Sierra;  Pintado. 

noad4.25;  depth 5.2;  cycS.H;  Hnoiit  2,S;  maxillary  l.S;  iiianrtiblel.6;  inferorbitalS.S;  D.  xviii- 
14-ix;  A.  n-LVviii;  pwlanil  l.t);  ventral  4.2;  caudal  1  1.  Lateral  line  deswmling  grwiually  from 
oppoe'itc  last  dorual  Hpirnas  to  vAudal  iniluni-Ie,  clightly  uiidulat*';  maxillary  reaching  posterior  border 

Color  in  gpirils:  Silvery  bplow,  <lark-bltie  above;  side  with  a  blackiBli  longitudinal  l>ftnd  from 
base  ot  pectoral  nearly  to  l>aj<e  ol  laiidal,  eronning  lateral  line  uiiiler  Bott  don«l.  somewhat  interrupted 
pniitpriiirly;  iielow  thin  a  row  of  nbloiig  dark  simtn  forming  an  Inlemipteil  Iwtid;  a  few  other  faint 
ttpotitntlKirderof  dark  (i)l<iriil  Inu-k;  anterior  ]Mirtion  tif  Hpinoua iloraal  liWb. 

CafK'C'Kl  to  Itraxit;  not  very  eoumiim  <m  inir  wmth  Atlantic  coaat.but  abundant  about  Cul>a; 
known  almi  from  Jamaica,  Martinii|iie,  ami  Porto  Kico.     (Iiio  IB  iriihts  long  fn)ni  Puerto  Real,  and 


f>Blwh,lPhthynl..|i1.333,1T9a.lInninlqu<':  after  ndnwiiiKliy  riun 
.SCinirkTi}M()riujiZHinu:rfLA<'i>piile,nWl.Nii1.i'ul«>.,]lI.2&.lN0iJ,MBrtlnlquc:  alter  AiiIitIe' 
f.VI'fHwnccrTHiHCtivlcrdi  Vaki-^iinnen,IIKt  .S'iit.I^>iw..Vllt.lNe.  1831, Cuba. 
Cphlun  rtyiilf.  IVx'}-.  Fauna  Piierto-Rli]iiclla,J31,l(iei;  eMhl,1.p.,77aiid  t63.IH«. 
ScumbertiiaorHt  rrnnli'.  lorian  &  £VL'rmann,l.c.,m>.lHei>. 


8S.  Scotnberotiiorus  cavalla  {('uvier  A  Valenciennen).     A'l'ni/^riuft;  ("Vrii.-  t^imlin;  Sirrm. 

Head-">;  depth  li;  i-y*rlarge;  2  in  Nnout.  !>.  iv-i,  15-viii;  A.  ii,  15-viii.  Mouth  lai^,  maxillary 
Feacbing  to  l)elow  eye.  Ijiteral  lini-  cletwendlng  abniptly  Iielow  H(>conil  ilon^l.  Teeth  triangular, 
strongly  eomiireiweii,  almnt  30  <ui  each  jaw.  Pi-^loral  S  in  Ixidy.  GillrakerH  very  chort;  le»*i  than 
one-third  diameter  of  eye,  about  K  Iielow  angle. 

Adult  iron-gray,  nearly  or  ijiiite  innnaenlate;  young  with  widii*  of  ImkIv  marked  with  darker 
yellowish  spots;  spinous  clonal  willmut  blai-k  bloteli  anteriorly. 

Found  in  the  tropiial  Atlantii',  in  Ihi?  o|X'ri  seaJi,  (iiminf"  in  iinnit-iiKe  numbers  to  Floriila  Keys 
and  Charleston,  ranging  north  to.CaiHi  Cu<l  and  mmth  to  Afrii-a  and  Brazil;  very  eomnion  on  our 
south  Atlantic  coast,  especially  among  the  Vlorida  Keys,  the  catch  at  Key  West  very  large.  One  of 
the  tiost  Fooil-fishefl  of  the  Florida  coaiil.  Its  flesh  is  firm  ami  of  excellent  Havor.  It  usually  appears 
in  large  iminberH  from  Novemlier  imtil  Ajiril,  when  it  is  cauglit  by  trolling.  The  usual  weight  is 
about  10  pounds,  soniotimett  rvarliing  SO  jwunds.  The  lan^t  of  which  there  is  any  recitnl  ilresseil  52 
pounds,  and  40  pounds  is  not  an  unusual  weight.  Said  to  school  at  spawning  time,  wbii^h  is  lielieved 
t4i  be  late  in  the  winter. 

Ai'(^)r<ling  to  Mr.  William  II.  Abbott,  who  studied  the  fisheries  in  1H91,  the  average  weight  of 
king-fish,  as  caught  by  the  fishermen  ot  Key  West,  is  aliout  6  jwunds.  The  larger,  weighing  from  15 
pounds  upwani,  an;  never  as  abtmdant  as  those  weighing  under  l.*).  When  the  lisheminn  desires  to 
catch  large  king-lisb,  he  directs  bis  course  to  the  inHbon^  grounds,  lying  in  about  H  fatlionis  of  water 
and  From  1.5  to  'i  miles  from  shore,  where  the  water  is  nmddy;  and  when  small  ones  are  desired,  tho 
tisbing  is  done  farther  offshore  along  the  edge  ot  the  ttulf  Stream,  where  the  water  is  much  elean-r, 
Tbey  are  alunjst  iiivariably  foimd  in  two  se[>arate  si'hools.  The  Florida  si>awning-grounds  of  the 
king-tlsh  are  "down  the  liay."  The  first  of  the  winter  a  great  many  ot  the  lisb  have  large  n>cs,  but  it 
is  very  seldom  that  one  is  taken  that  has  a  rot;  fully  matured.  It  the  weather  has  l)een  very  cold  in  the 
buy  early  in  the  full,  the  king-fish  will  leave  1>efon;  they  have  spawned,  and  it  is  during  such  seasons 
that  lish  cuntaiuing  ripe  spawn  are  most  frequently  taken. 
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On  tlie  coast  of  ponthem  Florida,  c*8i>eoJally  off  Indian  River,  Biwrayne  Bay,  and  Key  West, 
there  is  no  fish,  exc^epting  possibly  the  taqKjn,  which  affonls  more  sf>ort  for  the  angler  than  the 
king-fish,  nor  is  there  any  to  whose  season  the  angler  an<i  the  coniineruial  fishennen  lo«)k  forward 
with  greater  interest  and  anticii>ation  of  pleasure  and  pn»fit. 

Tliough  not  obtained  by  us  in  Porto  Rico  it  doubtless  occurs  there,  and  we  inclmle  it  on  the 
authority  of  Poev. 

Cybium  itnsUln  Cuvier,  Ri^gnc  Animal,  c<i.  2.  II,  200.  lK2y.  Braxil. 

Cf/hiiim  immticultUnm  Cuvier  &  Valt'ncieiiiic*}*.  IliM.  Nat.  Tois*..  VIII,  lyi,  1831:  no  locality  j^iveii. 

Cybinm  tfilxiUa,  IVioy,  Fauna  Pucrt<>-Riqnefla,  XII.  IWI. 

.Sc*wtberomtjru«  cavalia,  Jordan  &  Evcrmann.  1.  c,  876,  IHUti. 

Family  XXXV.  TRICHIIRII).€.     The  Cutlas-fishcs. 

B<^ly  extremely  elongate,  Ijand-sliajK^l,  nakeil,  ta[>ering  to  a  jH^int,  the  ventral  fins  imjwrfect  or 
wanting,  and  the  spinous  and  soft  parts  of  the  dorsal  fin  not  <liffen*ntiat(.»<l.  Mouth  wide,  Jaws  armed 
with  strong  unequal  teeth.  IVeinaxillaries  not  protractile.  Pseudobranchia*  pn*sent.  (iiiis  4,  a  slit 
behind  fourth;  gill-membranes  separate,  fn^  from  isthmu.**;  lateral  line  present.  Dorsal  fin  very  long, 
low,  usually  continuous,  rays  all  similar.  Caudal  fin  al»sent ;  anal  tin  long  and  low,  Si-an^ely  rising  above 
surface  of  skin.  Ventrals  thorai'ic,  nulimentary  {Euplniror/ramwny)  r>r  wanting.  Vertebne  in  greatly 
increase<l  niunl)er,  al)Out  1<)0.     Air-bla<lder  jjreK^-nt.     Pyloric  cii'ca  numerous. 

Hurfa<'e  fishes  of  the  tropical  seas,  comi>rising  2  genera  and  alxmt  G  siK*cii*s;  very  cU>se  to  the 
Ijepidop'vliv  and  Ofinjftj/Hwj  <liffering  from  the  fonuer  chiefly  in  the  al)sen<v  of  a  caudal  fin,  the  last  stage 
in  the  progrejit*ive  HNluctiou  of  parts  seen  in  these  grou|>s. 


Kkj  .  2«.».—  Tn'rh in nm  Irjtl u ru«. 

Oenns  52.  TKICHTUBUS  LimuDui.     The  Hair-taili. 

Bo<ly  extremely  elongate,  Iwnd-like,  tail  very  slemler,  tai>ering  to  a  fine  iM»iiit,  without  caudal 
fin.  llt»a<i  long,  with  very  wide  moutli,  jaws  anned  with  uue<|ual  and  very  stnmg  teeth;  upper  jaw 
with  alxiut  four  long,  strongly  compresseii  liarlx^l  teeth;  teeth  on  jmiatines,  none  on  vomer.  Lower  jaw 
the  longer,  preorbital  covering  cleft  oi  mouth  j^osteriorly.  I>orsal  fin  single,  low,  <Kx;upying  whole  of 
Inck,  spines  not  distinguishable  from  soft  rays;  anal  very  long,  its  l>ase  more  than  half  length  of  l)ody; 
c<)miw>se<l  of  detache<l  spiniv,  which  are  very  short,  nearly  hi<iden  in  skin,  anterior  <lirecte<i  liackward, 
IKisterior  fowanl;  ventral  fins  wanting;  pectorals  small.  No  scales.  Lateral  line  decur>'ed,  concurrent 
with  Ih?IIv.     Vertebra.'  *^>  rl^;  rilw  excessivelv  frail.     Color,  silverv. 

Voracious  fishes  of  the  high  seas;  reaching  a  considerable  size. 

83.  TrichiuniB  lepturus  Linnaeus.   '^  Mnvhtie" ;  OitUtx-fi^h;  SrnfjfHirfl-fiMh;  Silrer-fijth ;  ,^iNt';  N/r-o/«. 
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FoiiiKi  in  warm  8t*at<,  chiefly  of  tlu?  wenteni  Atlantic,  north  to  Ma^sacliusettp;  occasionally  in 
Jx)wer  California  (Streets);  common  in  the  West  Indies,  swimming  near  the  surface?,  where  it  Ijecomes 
easily  lx'nnml)e<l  with  cold.  It  is  probably  not  rart^  about  Porto  Rico.  Two  examples,  25  and  15 
inches  in  length,  were  collecttnl  at  Palo  Schio  and  Mayaguez. 

TrirhiiintH  hptiirni^  Linii.,  Sywt.  Nat.,  ed.  X, 240,  n.W,  America;  after  Ijqpturum of  Artculi;  Jordan  «fe  Evermann,  1. c, 889, 1896. 
Lrjttunts  U'jtturm,  Pocy,  Fauna  Puerto- Riquefla, 333, 1881;  Stahl,  1.  e.,  162, 1883. 

Family  XXXVl.  CARANGIDi€.     The  Pampanos  or  Pompanos. 

Bmly  more  or  less  compressed  and  often  elevated,  sometimes  naked,  or  more  usually  covere<i  with 
small,  thin,  cycloid  s<'ales.  Head  comi)ressed,  occipital  keel  prominent,  usually  tn»nchant.  Mouth  of 
varying  size,  dentition  various,  teeth  generally  small;  premaxillaries  usually  pn)tractile;  maxillary  with 
or  without  a  supplemental  bone;  preo|jercle  usually  entire  in  a<lult,  in  the  very  young  armed  with  three 
or  more  spines.  Lateral  line  complete,  anteriorly  arche<l,  pf>8terior  j)art  straight,  sr>metimes  anned 
with  bony  plates.  Dorsal  fins  more  or  less  separated,  the  spinous  i>art  rather  weak,  the  spines  usually 
depressiV)le  in  a  groove;  anal  fin  long,  similar  to  soft  dorsal,  always  precedeil  by  two  stiff  spines, 
usually  separate,  but  in  young  often  more  or  less  connected  with  fin  or  with  each  other,  these  sometimes 
disappear  with  old  age,  and  sometimes  the  spinous  dorsal  also  vanishes;  often  a  procuml)ent  spine  l^efore 
dorsal  fin;  ventral  fins  thoracic,  well  developed,  i,  5;  caudal  peduncle  very  slender,  fin  widely  forkeil; 
l)ectoral  fins  narrow.  Gill-openings  very  wide,  membranes  usually  not  miited,  free  from  isthmus. 
Gills  4,  a  slit  l)ehind  last.  Gillrakers  usually  long.  Branchia»»tegals  commonly  7.  Air-bladder  pres- 
ent, ofti»n  bifurcate  behind.  Pseudobranchiie  large,  present  in  all  ourgt»nera,  sonu^times  disapiK'aring 
with  age.  (Esophagus  unarmed.  Pyloric  cjeca  generally  numerous.  Vertebne  fewer  than  in  the 
JS(vmfrn(i^i'j  usually  10 -|-  14  =  24  in  numl)er.  First  sui)erior  pharyngeal  without  teeth;  second,  third, 
and  fourth  separate,  with  teeth;  lower  pharyngeals  sej>arate. 

Coloration  generally  metallic  and  silvery  or  golden. 

The  Caramjidiv  include  25)  genera  and  about  200  .s|>ecies,  abounding  in  warm  seas,  often  moving 
northward  in  summer,  like  the  ScotnffrULr.  They  swim  swiftly,  often  with  the  dorsal  fin  above  the 
surface  of  the  water.     Most  of  the  species  are  widely  distributed,  and  nearly  all  are  valued  as  food. 

SCOMBROIDINilt: 

<7.  I*remnxlllaries  not  pnUreotllc  (except  in  verj-  young).    Pectoral  fluH  Khort.  r«>un<le<l;  mtt  dorsal  .similar  to  anal,  ea<;Ii 
niuoh  longer  than  abdomen;  lateral  line  unarmed. 

b.  Maxillary  without  Hupplemental  bone;  no  pterygoid  teeth;  scales  linear,  em Ixtldetl  Oligoplitw,  ft3 

aa.  Premaxillaries  protractile. 

8ERlOLlN.«: 

r.  Anal  lln  much  rfiorter  than  «»ft  dorwil,  its  base  not  longer  than  alxlomen;  pectoral  tin  short,  not  falcate;  maxillary 

with  a  distinct  supplemental  bone. 
ft.  Dorsal  spines  low  and  weak. 
e.  Dorsal  and  anal  finn  without  Unlets. 

/.  Membrane  of  (lorsal  spines  disappearing  with  age N aucratbs 

ff.  Membrane  of  dorsal  spines  jwrsistent Seriola,  54 

re.  Dorsal  and  anal  fins  each  with  a  detachtnl  two-rayetl  flnlet Elagatis 

rr.  Anal  fln  alxmt  as  long  as  soft  dorsal,  its  base  longer  than  al)domen. 
f/.  Maxillary  with  a  supplemental  bone;  lateral  line  arched  anteriorly,  usually  armed  posteriorly;  pectoral  long, 

fal(»te. 

(■ARASGINiU: 

h.  Dorsal  outline  more  stnmgly  curve<1  than  ventral  outline. 

/.  Dorsal  and  anal  each  with  a  single  detached  flnlet;  body  slender Decapterus, M 

ii.  Dorsal  and  anal  without  Unlets. 

j.  Lateral  line  with  well-develoi>ed  S4uites  for  its  entire  length:  Ixxiy  elongate TRAcmrRus 

jj.  I-Ateral  line  with  scrutes  on  its  straight  posterior  fXiriion  only  (these  sometimes  verj*  few  and  small,  especially  in 

thow*  species  with  Isnly  much  compressed). 
Jt.  Shoulder-girdle  with  deep  cnws-furrow  at  its  junction  with  isthmus,  above  which  is  a  fleshy  projection;  UxAy 

elongate Trai'IIUroi-h,  W 

k'k.  Shouldcr-ginlle  normal,  its  .Murface  even;  iMwly  deeiK*r. 
/.  B«Hly  oblong  or  more  or  less  elevateil,  not  as  below. 
HI.  Teeth  of  jaiws  in  few  serirs  or  in  one  series,  unequal,  or  at  least  n(»t  forming  villiform  bands,  outer  series  above 

usually  enlargwl,  lower  teeth  usually  uniserial. 
w.  Maxillary  very  narrow,  its  greatest  width  scarcely  cme-fourth  eye;  head  small,  lateral  line  stnmgly  archtnl  in 

frt)nt;  teeth  unist^rial,  those  on  {Mlatines  and  vomer  minute  or  obsolete Hemicaranx 

nn.  Maxillary  broad;  head  rather  large;  vomer  and  palatines  with  teeth Caranx,  57 
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fnm.  Tet*th  of  jaws  e«iiia]ly  >niHll  or  wantini;.  fortniiijr  villif<irm  *»an<is  if  |»ivs«miI:  maxillary  hmttd:  \nn\y  romprvsM.'d; 
spinous  doivil  wi*ak.  usually  ilisapfN-ariiifkr  with  a^t*. 

o.  Soft  d«>n«1  lolf  viTv  high.  tiIanK'ntoiu> Vi.EiTif* 

fttf.  S4»ft  dorsal  loin?  low Hynms 

II.  Body  hrmid -ovate,  ven- siroujtjly  com]nv>M.*«l.  it*^  outlines  fvi-n-whcre  tn-iichant.  anttTii>r  pn»lile  nt-arly  vortical: 

NMite^  alm<«^  ol)«»leti' Vomer.  -V 

jJii.  Lateral  line  without  any  si-utc*:  Nnly  >hort  and  elevateil.  >»lron>fly  compre^sH"*! Selene,  -VJ 

('HI.OROSCONBRINJ£: 

hh.  lK>rsal  outline  le»«.«tri>ng:ly  eurve<l  than  ventral:  NmIv  much  comprc-NM."*!.  itfii»utlines  vverywhen' trt'iiehant:  arma- 
ture of  lateral  line  obsolete,  or  nearly  so ('iiLoRos(TiMBRi'9.  60 

rilArHINOTINJi: 

;fj.  Maxillary  withftut  supplemental  lN>ne:  anal  tin  similar  to  nift  dorsjil.  ito  lia.>e  much  loiurrr  than  a)Hli>men:  tail 

unarmeil:  {•I'ctonil  short,  not  faleate. 
ji.  Forehead  convex:  teeth  »mall  or  dwiduou-i TRAi'HiNtiTfs.  Gl 

Genus  53.  0LIOOPLITE8  Oill.     Leather-jackeU. 

Bf»dy  c<>inpivi«»oil,  ol>lnng  or  lanceolate.  Cainlal  pe^lunele  sh'inler.  not  keeU»<l.  Fleinl  nhort, 
coniprepse*!,  acute.  ( Hripital  keel  .sharp.  Moutli  rather  lanre,  with  .»sniall  Hhar{>  teeth  in  IxmMson  jaw.«, 
tongue,  vomer.  an<l  i>alatinef«,  none  on  pteryiroids.  Ja\vsalM»nt  e<jual,  upjier  nf>t  ]>n>tractile.  excei)t 
in  very  young,  in  which  it  i.*»  nu>vable  a.<  in  <ither  (Mmmfniu:  maxillary  very  narrow,  without  distinct 
supplemental  l>one.  <  iillrakers  rather  long.  S<*ales  .«n»all,  lini^r.  and  extremely  namjw,  emljeilded  in 
skin  at  diffen*nt  angles.  Lateral  line  unanne<l.  I)<irsal  spines  rather  strong.  '.\  U\  5  in  numl)er.  nearly 
free  in  adult:  sec<md  dorsal  very  long,  its  i>osterior  rays  ]>encillate<l  and  ntnirly  or  «juite  dis<'<inne(*te<i. 
fonning  finlets:  anal  rather  longer  than  soft  dorsal,  murh  longer  than  alxlnmen.  its  la.«t  rays  forming 
similar  tinlets:  anal  spines  stn.>ng;  ventral  tins  depR\ssiMe  in  a  grmjve;  j>ectoral  fins  very  short. 

SiKvies  few,  r>ci*urring  in  the  tropi<*al  st^s  of  Ameri**:*. 

n.  Maxillary  not  reaching  pt*terior  bonier  of  «'yt';  lowi-st  infnii>rbital  N»ne  usually  nam>wer  than  one  aljove  it. 
«wi.  Maxillary  reaching  beyond  p**terior  txjrder  of  eye:  lowe^t  infrHi.>rbital  b».>ne  usually  broader  than  one  next  above  it. 

84.  Oligoplites  sauniB  (Bloch  A  SchueiderK     "'  Zfijtatt  ro" ;  (^nifhro;  linniur:  Ia  at  fur-jack. 

(Plate  7.* 

ll(*ad  4.8;  depth  H.75;  eye  3.H:  snout  .S.25:  maxillary  1.9;  mandible  1.7;  interorbital  3;  I),  v-i, 
20;  A.  ii-i,  20;  pivtoral  1.7;  ventral  l.H;  caudal  1. 

Bo<iy  elongate,  lance<.»late,  and  nni<*h  compresses!;  l»«<'k  gi*ntly  elevate<l;  ('auilal  i)e<iuncle  very 
slender,  somewhat  higlier  than  thick;  head  small  and  i>ointed;  anterior  prolik-  ."ilightly  i-oncave  in 
occipital  region;  mouth  wide,  maxillary  reat^hing  m»arly  to  jx»sterior  l>onler  of  eye,  jaws  sul)e«)ual  or 
lower  ver>'  slightly  projecting:  nlliform  teeth  on  vomer,  {palatines,  and  t<»ngue:  bands  of  larger  teeth 
in  jaws;  hea<i  nake<l,  bcxly  t^»vertHi  with  very  narrow,  linear,  emUnldeii  s<^les.  place*!  at  various  angles, 
making  a  tough  leathery  integiunent;  fins  small,  dorsal  spines  nearly  frt»e,  soft  dorsal  and  anal  long 
and  low,  anterior  rays  somewhat  elevated,  others  expander!  and  nearly  dLsconnecte<l  frrmi  each  other, 
forming  (inlets,  a**  in  the  mackerel:  ventrals  deprejvible  in  a  gnK>ve:  caudal  widely  forked. 

Color,  blue  above,  silvery  l>elow,  the  <lemarcation  fairly  abnipt,  i*orresi)onding  with  a  line  from 
anterior  en<l  of  lateral  line  to  ba^e  of  upper  caudal  lol^e;  tins  yellow. 

The  zajiatero  inhabits  l>oth  (*oasts  of  tropical  America,  extends  north  to  New  York  and  Lower 
California,  ami  is  ver>'  common  in  the  West  Imlies  and  along  the  coast  of  Fiori<la.  It  is  a  very 
grai*eful  an<l  handsome  s|HH'ies,  very  nimmon,  often  leaping  from  the  water.  It  Ls  not  much  valuetl 
a«>  fiMwl,  lH»ing  <lry  and  l)ony.  Forty-two,  from  2.2o  to  lO.o  inches  in  length,  were  taken  at  Palo  J>eco, 
Mayaguez,  Poniv,  Hucari'S,  and  Fajanlo;  one  at  San  (Jeronimo. 

St^imft* r  Miuruf  BI<H>h  Si  S<-hneiiler.  Sysi.  Irhth..  321.  Isui.  .1amai<'a. 

a utntw^u*  tini* III*  Hf  Lii«V'iN-«if.  IIi««t.  Nat.  Toijss..  III.  '.Mt\.  \>tfl,  K<|uatorial  Ameritra. 

IJfhin  ifuithra  Quiiy  *  (iaimanl.  Voyage  Freyi'in«*t.  Zo*»l..  ;tto.  1»<24.  K<iuatorial  .Vmerica. 

ttytrtHf  MH*  fkUtnnjt  I'uvirr  <&  Valfn^'lenn*"".  Hist.  Nat.  Poiwi..  VHI.  'SfK.  \Si\.  Martinique.  Braxil.  and  Santo  I»oniingo. 

ttt'f{/i>itlUr*  iuornniu*  fiiU.  Proe.  \r.  Nat.  .<<*i.  Phi  la.  IvW,  ifV».  I*anaina. 

ttttijf»piHff  itrrMrntnli*,  P<»ey.  Fauna  Puert(»-Ki«|ueiia.  Sfc*.  INSI:  Stahl.  1.  c,  ~teud  163,  18*3. 

iHigtfplUot  tannu^  Jordan  &  Evcmuinn.  I.e.,  89s.  IMK. 
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Genus  64.  8EBI0LA  Cnvier.     The  Amber-fiihes. 

Body  oblonp,  moiierately  conipreswcl,  not  elevatecl.  Occiput  and  breast  n<^t  trenchant.  Head 
iLsiially  more  or  less  conical,  not  very  })lunt.  Mouth  comparatively  large,  with  broad  Imnds  of 
villiform  teeth  on  lx)th  jawH,  tongue,  vomer,  an<l  palatinen;  a  broad,  ntrong,  HUpplemental  maxillary 
lK»ne;  pi-emaxillarie«  protractile.  Stales  small;  lateral  line  warcely  arched,  forming  a  keel  on  caudal 
I)eduncle,  not  anue<l  with  bony  plates;  sides  of  head  with  small  scales.  First  dorsal  with  about  7  low 
spines,  connected  by  membrane;  second  dorsal  very  long,  elevate<l  in  front;  anal  similar  to  soft  dorsal 
but  not  nearly  so  long,  shorter  than  alxiomen,  prect»ile<l  by  2  very  small  frt*e  spines,  which  disappear 
in  old  fishes;  no  Unlets;  ventral  fins  very  long;  pei'toral  short  and  broad.     Gillrakers  mo<lerat«. 

Species  of  moderate  or  large  size,  often  gracefully  coloreil;  most  of  them  valued  as  fiKnl-fishee. 

sekiola: 

n.  Head  lon^^er  than  deep,  pn)tlle  not  very  steep.  Dorsal  and  anal  Ann  not  falcate,  height  of  their  loben  lci«  than  half 
depth  of  boiiy.  Dorsal  rays  30  to  38;  Hpeeies  of  large  size,  (elongate,  with  5  or  <>  broad,  dark  crowbars  when 
young,  these  iKToining  ol>s<»lete  with  age;  a  yellow  lateral  iMind;  nuchal  T)ar  pale. 

b.  Ilorsal  rays  3<>  to  :W;  dark  bands  on  young  very  broad sonata 

Wi.  Dorsal  rays  ;iO  to  M.    Mouth  rather  large.  inHxi]lar>'  reairhing  middle  of  ]»upil:  dark  bands  on  young  hnjad. 

f.  Body  slender,  depth  3..'>  to  3.75  in  length talandi 

re.  Botly  deeptir,  depth  3  in  length dumcrili 

ZONICIITIIVS: 

aa.  Head  deeper  than  long,  anterior  pn»tile  steep:  no  yellow  longitudiiml  Imnd;  size  small. 

(L  Dornal  not  falcate,  its  soft  rays  .fj;  young  with  alxnit  lli  narrow  dark  erosslmrs faeciata 

tid.  Dorsal  and  anal  falcate,  their  anterior  IoIk's  more  than  half  depth  «)f  Insly;  head  «leeiK'r  than  long;  Inxiy  deep; 
dorsal  niys  27  to  30. 

c.  Nuchal  band  dark-bn)wn  or  bliu'k rivoliaTUi 

€€.  Nuchal  band  i>ale-yellowish falcata,  85 

86.  Seriola  falcata  C-uvier  &  Valenciennes.     Madrojul;  Rock  tSalmori. 

Head  3.8  (4.0  in  total) ;  depth  8.4  (4  in  total).  I),  vii-i,  2<);  A.  ii-i,  21.  Oeca  80.  Body  rather 
<leep  and  comprc^ssed.  Ilea<l  somewhat  longer  than  dt»ej^  not  coni<'al.  Snout  2.75  in  head;  maxillary 
ri"aching  fmnt  of  pupil,  3.5  in  head,  its  tip  broaxl;  eye  large,  5.25  in  head,  1.75  in  snout.  Occiput 
somewhat  carinated.  Interorbital  si>act^  wide,  convex.  Caudal  keel  little  ilevelojuHl.  Dorsal  high, 
somewhat  falcate,  its  anterior  loin*  1.4  in  head,  2.3,3  in  basi'  of  tin;  iKX^toral  2  in  head;  ventrals  1.6; 
anal  lolxi  1.75;  anal  spines  small. 

Life  coloration  as  follows:  (irayish  al>ove,  pjder  but  hardly  silvery  lielow;  fins  blackish,  jKH'toral 
jMile;  caudal  not  at  all  yellow;  cyt*  white;  lining  of  oihtcIc  pale;  a  very  ol)scure  olivaceous  Iwnd  inun 
eye  to  front  of  dorstd,  scarcely  visil)le  in  fresh  si)ecimens;  pnK)rbital  an<l  pn.N>|HTcle  shaded  with  olive. 

Found  in  the  West  hulies,  north  to  Florida  an<l  the  Carolinas.  Not  seen  by  us  in  Porto  Kico, 
but  includtK.1  on  the  authority  of  Valenciennes  an<l  1\k.\v. 

!!^iola  fiiictUa  ('uvier  6i  Valenciennes.  Hist.  Nat.  Poi.ss..  IX,  JIO,  pi.  .'»l.\  !«;«,  Porto  Rico,  Jamaica,  and  Mexico:  l*oey, 

Fauna  Puerto-Riquefia,  :W2,  1?W1;  .Ionian  <&  Kvermann,  I.e.,  yO.'>,  lh<>6. 
ikrioln  dubia  liowe.  Phh*.  Z<k>1.  Soc.  Loud.,  VII,  IXW.  81,  Ma<ieim. 
ScriotadtrUruf  Poey.  Memorias,  II,  aW,  1860.  Havana. 
Striola  Wjulcda  Poey,  .Memorias,  II,  231,  18<i0,  Cuba. 

Genm  66.  BECAFTEBU8  Bleeker.     The  Mackerel  Scads. 

Bo<iy  elongate,  little  compresst^l,  almost  jierfectly  fusiform.  Head  short,  |M>inte<l.  Mouth  rather 
small;  jaws  alxnit  tHjual,  the  dentition  fcvble;  maxillary  rather  broad,  with  a  suj^plementary  lK)ne. 
Premaxillaries  protractile.  Scjdes  mo<lerate,  enlarged  for  the  whole  length  of  lateral  line,  but  spinous 
and  iH^ny  ixisteriorly  only;  st^'ond  dorsal  and  anal  each  with  a  single  detache<l  finlet;  frcH'  anal  spines 
very  stnmg;  first  dorsal  well  developed,  jK^rsistent;  jKH^toral  comi)aratively  short.  Alxlomen  rather 
shorter  than  anal  tin.     (Jillrakers  long  and  slender. 

S|KH'i*'s  numerous;  only  one  ktiown  to  occur  in  Porto  Kico. 

<(.  Shiehlsof  lateral  line  numerous,  40  to  TjO  in  numb4>r puncUUii*,  86 

na.  Shields  of  lateral  line  few.  20  t<»  iW  in  numlxT. 

b.  Teeth  minute  on  lM>th  jaws,  vomer,  palatines,  and  tonffue:  .shields  22  to  28;  depth  .'» in  length miuiie-hclnue 

bb.  Teeth  obsolete;  caudal  keel  of  25  tthieldu;  depth  5.75  in  leuj^h wacarcUuB 
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86.  Decapteriu  punctBtua  <  Agasriz)  ■     Scad;  Hound  llMn;  Cigar-Juh;  (faia-^piia. 

llc^H;  depth  5.6;  eye  3.3;  fiioiit  3;  maxillary  3;  mandible 2.3:  intenirbiuil  3.5;  D.  viii-i,  30-1; 
A.  ii-i,  27-1;  pertoral  1.4;  ventral  2.1;  raudal  1.7;  scutes  %l. 

Boily  elongate,  fusiform,  scarrcly  conipressed  at  all;  niuilal  peduni-le  very  short  and  slender; 
lieail  i<uiall  and  pointe<l;  javs  subequal,  maxillary  reai'liing  frout  of  eye;  teeth  of  jars  w«ak,  imiflerial; 
adiiMMie  eyeliil  an  in  7*.  eruaifiuiphllialmuf,  but  not  coveriug  so  much  of  eye;  lateral  line  wapfely  arched, 
posterior  portion  with  lance  rather  sharply  iirmed  scutes,  anterior  with  a  series  of  ortlinary  scalee 
which  are  not  an  easily  ■leci<luo[ii<  as  others.  i^liDulder-girdle  with  a  small  papilla  of  the  integument 
(seen  by  raising  gill-cover?) ,  somewhat  eiinilHr  to  that  in  T.  cntinenophthalmiu,  but  much  smaller  and 
higher  in  position.  This  species  resembles  the  latter,  but  is  rcsdily  recoguized  by  the  presence  of  the 
single  detached  Gnlet  at  end  of  soft  doraal  and  anal  tins. 

Color,  bluish  above,  silvery  below,  with  a  dark  opercular  spot,  its  edge  extending  upon  shoulder. 

The  arad  ranges  from  Cape  Cod  to  Brazil,  but  is  only  occasional  northward.  It  is  common  on 
the  coasts  of  Florida  and  in  the  WcHt  Indies.  Nine  examples  collecteil,  three  of  them  each  about  6} 
inches  in  length,  taken  in  the^inc  by  native  Hshernien  at  .\>r>uidilla.  where,  with  7".  i-niiiiOK^iiithalmti*, 
it  was  the  principal  part  of  the  catch;  the  cither  six  arv  the  yoiinp,  alciut  2  inches  in  length,  taken 
in  220  fathoms,  9  miles  from  Maya^ez,  by  the  beum-lrawl.  The  si>ecies  is  comuionly  used  ae  fooii. 
Otmiu  i.itni-banf  Aiairfii.  Spii.  fix:  Knf..  l<r>.  !»?!>.  Bnuil. 
(^•r.miruar'Ut  Ki!?<>  in  CuvI.t  i:  Volvncivntk-.  H'M.  Niit.  tMiN^..  IX.  Si.  ISU,  Mt^Iiltrranoin. 


0«nu  96.  TK&CKDSOPS  aUl. 

This  genus  is  close  to  '  '"niiix,  differing  in  the  morv  elongate  fomi  and  e»pe<'ially  in  the  stmctiire 
of  the  shoulder-jririllc,  which  lias  a  deep  cross-furrow  at  its  junction  with  the  isthmus,  with  a  fleshy 
piujcction  aliove  the  furrow.     Species  few,  found  in  all  warm  seas. 

87.  Trachuropa  crumenophUiAliiiua  (Bloch).     Omj^er;  Biytyol  Srail;  Giiggk-fiK  Jurt;  Chu-bnrni. 

IIi-a<l3.2;  depth  3. S:  eye  3.2;  snout  2.t);  maxiltao- 2..^;  mandible  2;  interorhital  4.4;  D.  viii-i.25 
or2ii-.  A.  ii-i,  22;  iH-ctoral  1.2;  ventral  2.1;  scntes3-i. 

IfiHly  elongate:  but  little  compressed;  iMck  not  elevaUtl;  dorsal  outline  little  cunecl;  caudal 
|Hihmcle  siiU'vIindrical.  very  slemler  and  short:  head  rather  lanKand  pointed;  mouth  large,  lower 
jaw  pnijecting;  teeth  on  vomer,  galatines,  tongue,  am)  jaws  all  weak,  uniserial  on  jaws,  maxillary 
niu'hing  alxHit  to  front  of  jiupil;  eye  very  lai>!e,  with  an  a^lipose  eyelid  covering  twothinls  of  eye, 
Itiivinga  vertiivl  clli|iti<'al  urea  exjxised  o|i|H>site  impil;  lateral  line  slightly  an-hed  anteriorly,  coveivt) 
posteriorly  with  larjn^  wt'ak  scutw,  their  spines  not  strong  nor  sharp;  |>et1oral  falcate;  ventral  small; 
solt  itorsal  aiul  anal  lung  and  low,  their  anterior  rays  somewhat  etevateil;  caudal  widely  forked.  Ju»t 
above  junction  of  isthmus  with  shoulder-gin  lie  is  a  targe  fleshy  nipple-like  projection. 
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Color,  l)liiish  above,  silvery  1h»1(»\v;  a  faint  dark  opc»rcular  l)lotfh;  no  ntrikin^  I'olors. 

This  Hpeciefi  rea<'hes  a  length  of  2  feet,  and  is  found  on  lK)lh  coasts  of  tropical  America  and  in 
tropical  s<»as  generally,  f'oninion  alxmt  Porto  Kico;  1^8  exanipli^,  from  4  to  9  in<*lK»s,  collect^nl  at  Palo 
StH'o,  Aguadilla,  and  Culehra;  one  from  San  Geronimo. 

.Sff»/w/xr  crunu-nophthahnuA  BhK'h,  Ichthyolopia.  \A.  343.  179:^,  Acam  in  (iuiiicn 

Sctnnltrr  plumiermXi^'h,  Ichthyolojfia,  pi.  341,  1793,  Antilles. 

Snnnlter  bnlnntiophthalmus  BUxh  A  Schneider,  Syst.  Iehth.,'29.  lS()l,(iiiineu. 

l\iranx  innrropMhaimus  AK>issiz  in  .Spix.  Pise.  Bms..  107, 1H29,  Bni/il. 

TrachuntjiH  hrachychiru»  Oill,  lYoe.  Ac.  Nat.  Sci.  Phila.  1862.  LYjI,  ('apt'  San  Ln«a!i. 

Trachuroptt  cruinmophthdlmuM,  P(k\v,  Fauna  PuertoRiqiiefla,  331,  IKMl;  Jordan  «fe  Evermann.  I.e., 911, 1896. 

Trachnrops  plumitri, Stahl,  1.  c., 77  and  KW,  18S3. 

Oenns  57.  CARANX  Lacdp^e.     The  Crevallte. 

l^ody  ovate  or  oblong,  compressed;  back  sometimes  con8ideral)ly  elevate<l,  sometimes  little 
arched.  Hea<l  mo<lerate  or  rather  large,  more  or  less  compressed.  Mouth  moderate  or  large,  oblique; 
maxillary  broad,  with  a  well-developed  supplemental  l)one,  extending  to  lx?low  eye.  Premaxillaries 
protractile.  T(»eth  develoi)e<l  in  one  or  few  series,  imerjual,  or  at  least  not  in  villiform  ban<ls.  Villifonn 
teeth  usually  prt»st»nt  on  vomer,  jmlatines,  and  tongue,  wanting  or  deciduous  in  some  species.  Cxillrakers 
long.  Kye  large,  with  arliiK)se  eyelid.  Dorsal  sjiines  rather  low,  connecttnl;  second  dorsal  long,  usually 
elevated  in  front,  lM>th  fins  depressible  in  a  gnnjve.  Anal  fin  similar  to  second  dorsal  and  nearly  as 
l(»ng,  prece<l(»d  by  two  rather  strong  spines,  its  ba«e  longer  than  alnlomen.  Caudal  fin  strongly  forked, 
peduncle  very  slender.  Ventral  fins  mmlerate;  iKM't<imls  faW-ate;  no  liidets.  Si'ales  ])resent,  mostly 
very  small.  Intend  line  with  \ti*  posterior  portion  anntnl  with  strong  lK)ny  plates,  which  grow  larger 
on  tail,  each  plate  anned  with  a  sj>ine;  a  short  dorsal  branch  of  latenil  line  usually  pn»s(»nt.  l*reopercle 
entire  in  adult,  serrate  in  young,  usually  with  a  membninous  lH»nler. 

SiHH!ies  very  numerous,  in  all  warm  seas,  most  of  them  valiunl  for  f<MMl. 

a.  Teeth  on  vomer  and  palatines  jH?rsi8tent. 

b.  Soft  dorsal  and  anal  low,  not  much  elevated  in  front,  little  if  at  all  falcate;  ti't'th  in  jaws  in  one  or  few  series,  with 

no  canin<». 

c.  Bo<ly  slender,  depth  alxiut  S..*)  in  lenjfth;  color  dark,  chiefly  bluish rulnr.  S8 

<r.  Bo<ly  deeper,  deptli  about  2.8  In  length;  color  pale,  mostly  golden barlhitlftnuri,  sv 

bh.  Soft  dorsal  and  anal  much  elevated  in  fnmt  and  mort^or  less  falcate;  uppt^r  teeth  in  a  Imnd,  outer  eiilarKe<l;  lower 

teeth  in  one  series;  dorsal  sheath  of  scales  not  greatly  developinl;  soft  dorsal  and  anal  l>oth  rather  short. 

d.  Bn*ast  naked,  except  a  small  rhombic  area  before  vrntrals;  two  small  canines  in  front  of  lower  jaw;  body  n)bust. 

compressed. 

e.  Oi>ercular  si>ot  large;  adult  with  a  black  spot  on  iK'ctonil;  jH^ctonil  3  in  length hipjntt(,*JO 

dd.  Bn'ast  entirely  covered  with  small  scalrs. 

/.  Bo<ly  sulifusiform,  depth  less  than  one-third  the  length;  breiu«t  scaly:  teelh  of  outer  .♦series  small,  not  canine-!ike;  a 

black  opercular  .•jjKJt;  no  siM>t  on  iHTtonil;  arch  of  lateral  line  alniut  half  straight  i>art cn/fos/M 

Xf.  B<Mly  oblong-ovate,  depth  more  than  onr-thinl  length;  outer  tet-th  rather  strong,  lower  tivth  not  canint^like. 

<j.  Genenil  color  silvery;  vertical  fins  not  all  black latuf,  92 

{Iff.  General  color  brassy  or  blackish;  vertical  fins  l>lack;  lower  teeth  not  canine-like ln(;ubriii 

rRARPis: 

an.  Teeth  on  vomer  and  palatines  wanting  or  deciduous;  teeth  in  jaw  sulHMjual,  bluntish,  in  one  or  two  row>;  lateral 
line  not  stnmgly  arche<l;  soft  dorsal  and  anal  low;  shieMs  rath<'r  few. 
h.  Body  deep,  compri»ssed,  l>ack  and  belly  an*hed;  shields  21  to  3(>:  se<'ond  dorsal  i,  26:  anal  i,  22;  ojHTcular  spot 
preHent ffuara 

88.    Caranx  ruber  (Bloch).     <%i  Manoho;  (hrhonero. 

Head  3.5;  depth  8.5;  eye  5.4;  snout  2.6;  maxillary  2.6;  mandible  2.25;  interorbital  8;  i>reorbital 
9;  I),  vni-i,  26;  A.  ii-i,  28;  pectoral  1;  ventral  2.8;  caiuial  1.1;  sctitt^  alnnit  80. 

Bcnly  elongate*,  back  scanx»ly  elevateil,  caudal  peduncle  slender,  much  wi<lcr  than  dcH*i»,  scutes 
forming  a  very  strong  keel;  he^id  pointi^l,  symmetrii-al;  maxillary  nearly  or  quite  rem'hing  front  of 
eye;  teeth  on  vomer,  palatines,  tongue,  and  jaws,  in  villifonn  bands;  no  enlarged  teeth;  ar<*h  of  latend 
line  moderate,  somewhat  shorU'r  than  straight  jmrt,  whi(th  is  alM)ut  2.5  in  iKxiy;  pectoral  falcate,  with 
very  slender  tip,  n»a<*hing  anal;  anterior  rays  of  soft  dorsal  and  anal  somewhat  pr<KluctMl,  thos<»  <.>f 
dorsal  2.8  in  hea<i,  of  anal  2.7;  caudal  widely  forkinl. 

Color  in  spirits:  Bluish  alH)ve,  i>ale  on  sides  and  Ix'low;  i>artfl  of  ht'ad  with  golden  wiish;  lowtT 
lolx'  of  caiKlal  with  a  wi<le  dusky  lengthwise*  bar;  dorsal  somewhat  dusky,  other  fins  nearly  jMile. 

Wtvt  Indies.  Four  siH*ci mens,  6.5  to  14  inches  in  length,  from  Mayaguez,  Pomv,  and  (^ilebra, 
taken  in  the  seine.     One  of  5  inches  from  San  Geronimo  we  refer  witli  some  doubt  to  this  species. 
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Carani ruber. loiOtn  &  Evenunn,  I.e.,  919.  IKK. 

80.  Caranx  bATtholomai  (CuvitT  &  Valfuoienm-^l .      Yrlliiw  Jart;  fViU  Amaritlo. 

Hnul  8.8;  <)epth  2.8;  eye  -1.8;  mont  2.X:  niaxilkn-  'J.4:  iiiaiulibU'  2.1;  int^nirliital  3;  prp<irhital  K; 
D.  vii:-i,  26;  A.  u-i,  23;  pectoral  -1;  ventral  2.6;  lamiul  1.1;  atxiul  30  Mub.-?.     CluHe  to  ''.  nihn.  but 
the  body  not  eo  slender,  anil  freight  portion  of  lateral  line  longer,  nearly  ae  long  as  cim'«d  part,  2.8 
in  body;  maiillarj-  reaching  part  frr>nt  of  eye. 
Blnieh  above,  a  golden  wash  ever>-where. 

Wert  Indies,  north  to  Florida  and  the  Carolina*;  eonitnoo  in  Cuba,  bit  not  very  conunon  in  Porto 
Rii.-o.     One  apecimen,  9.5  inches  long,  fnnn  San  Juan  market. 

liiraia  bnrlMamriCnv.  li\mi..  Bi«.  S»l.  Folm..  IX.  lOO.  IK33,  PI,  Bartholomfw:  Ji.rdun  J:  En-ntuiiiii,  l.o..  919.  IKK. 
(ItrniU'^Jii  Poey.  Memorlu,  II,  2M.  I!t60.  Caba. 

>.  4f*.  B«u[rpn,  X.C. 


Hirotw  fcnini  Jonlan.  Proc.  U,  S.  S. 

90.  Oaranx  liippoe  ihin: 

Hca.1  3;  depth  2..5;  eye  3.S;  nnout  8.4;  maxillary  2.8;  mandible  2;  inteMrbital  8,7 

ii-i,  17;  )>ecloral  1:  ventral  2.8;  «iiiiIh1  1.1;  ivutci'alKmt  :tO. 


(.'riT'illr,-   Turn;   fliirn:  Cfi-rallr;   tUnilli;;  Jiirt;  Jigiuvjaa. 


Body  not  greatly  elongate,  anterior  profile  very  stmngly  arched,  approximating  vertical  from 
front  of  eye  to  lip  of  roont  in  adult;  mouth  nearly  horizontal,  low;  maxillan-  reaching  posterior  border 
of  eye  in  adult,  middle  of  eye  in  5-inch  individuals;  teeth  of  upper  jaw  in  a  villifonn  band,  with  an 
outer  row  of  conaderably  enlarged  teeth,  rather  wide-!wt;  one  row  of  teeth  in  lower  jaw,  a  pair  of 
canines  at  symphysis;  lateral  line  with  a  rather  strong  arch,  shorter  than  straight  part;  breart  naked, 
cxi-ept  a  patch  in  front  of  \-entrals.  A  large,  very  distinct  jet-black  epot  on  opercle;  a  fainter  black 
spot  on  lower  rays  of  pectoral,  often  wanting  in  young;  axil  of  pei-toral  blai'k;  lobe  of  R>ft  dorsal  and 
upjier  surface  of  caudal  peduncle  dusky. 

The  moi't  strongly  markeil  of  the  siK^-ies  of  Caranx,  known  at  once  from  the  strong  arch  of  the 
head,  the  naked  breart,  and  the  opercular  anil  pectoral  spots.  The  collection  contains  only  the  young, 
2.75  to  5.5  inchex  li>ng,  frum  Falo  Seci.  It  does  not  afiiicar  to  l)e  common  in  Porto  Rico,  though  it  ia 
nf  wirlc  ilistribulion.  tieing  foiiml  In  all  wann  seas  and  generally  abundant.  It  occurs  on  both  coosta 
of  irripital  .Vnierii-aandrangesasfarnorthasCajieCod  and  theUulf  of  California.  It  bites  voraciously 
and  afforils  mui'h  sport  t>i  the  angler,  who  takii'  it  by  trolling.  It  is  taken  at  Key  West  both  by 
trolling  and  by  iKittoiii  fishing.  It  is  very  ravenous,  swimming  with  great  swlftnea',  and  preying  upon 
smaller  fislips.  It  is  said  to  attain  a  weight  "f  20  pounds,  iHit  those  caught  in  Indian  River,  Florida, 
d'l  nrit  avcisge  over  8  (iimnds.  .As  a  ftj>"l-fi.«h  it  does  not  iw-cupy  a  high  rank.  It  was  not  seen  in  any 
of  the  Porto  Ricau  markets,  which,  however,  was  probably  due  to  its  scarcity  at  that  particular  season. 
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Srvinb-r  Mppnt  Llnineuii,S>nl.SBi..ni.Xll.4W,  liiifi.I'linrlmiiHi.S.i". 

.Snmitirr  caninj7ii<  Bloch,  Ic.'h(h.,|il.»»,  inS,  AntlllvK. 

(lir'mirrii(»™r(i«lJiei>[>iMlo,Hli«.N»t.l1rfw,.ItI,e>t.lJWl',S<«IhC«r.illnH. 

rtiroiu  earimgua  J^ii]Mi:  Hkl.  NhI.  ■■oIw.,  I II.. 'iS II ml  Tl,  IWU.  MncttnJ.iu.-;  .m  h  ilnwinjc  i.y  I'liinikT. 

(lmmxiluubnif»NljLH<!fI>i^l<-,tIUI.K*l.l'oliK..III,T2,l)i(B,Miiniiib|ii<-:  i<ii  nilmniuK  l>.v  lliioilir. 

Oirauj' jnufAogiffnio  CiiTlirr  A  VBlpnci<;imui,HlKt.KBI.  Fulw..  IX,  ItH,  IKtX.  Isle  <■■'  Fmni't-. 

Oin».i>-b(ln(Mvlfr£V>1endi.iinr>,ltiiil.!<al.lV>iiK..IX.lI7.Iiai,%'iiwi|i>iliim. 

Hiranf  imliJIiirHnBctinclI.WhiiliiiRViiyiigi'.II.aiU.lMO.Wcstliiillo. 

«)ir.iBj-rftfri.»'M-IK-Kiy,NcwY.irl£Fi«nnn:li1>'lni',I30,ISU.',Nfiii:  Y.irk. 

(iiran(w«(T™/"ri'«Glr»rd,l^ftMci!.B<iiitid.»irv..M,i.l.ll.np'.]-a.l(«'J,K™a-.SiiiiiHi!'i.T<-ii.., 

<t(raajr  .iiH>iiiuOitnlliOT,  r]iitum  Ct'iiCr.  Amor.. 4.11, 1869.  ranamii. 

(tiranzMji/wi.JoiOBndiEvrnniuin.  I. •-.,«»,  IMA. 

Bl.  Caranx  crysoa  (Mitchill).     "Cujinuil'i";  Jltird-tail;  Raimer;  Jurtl;   Yelluir  Mtirkini;  Crrmllf. 

ll<«d  'A.H;  ck-ptli  3.2;  cyt^  5.(1;  xninit  'A;  maxillary  2.4;  niaiulible^.I;  iiit(^n>rl)ital  'i;  iirvgrlntal  II; 
D.  vii[-i,  24;  A.  iiM,  20;  pettoral  0.6;  ventral  2.;];  lauclal  0.95;  alxiut  45  itcuhw. 

Body  (-loiigate,  ^liglitly  ekvatcil,  not  greatly  cniiipreeKvl;  maxillary  tfai'liiii^  front  uf  pupil  or 
iiiiiMle  itf  eye;  t^etli  in  jawa  conical  anil  nliarp,  iwt  very  c'lii>w-w>t,  in  one  wrii-M  in  lower  jaw,  in  two 
in  upi)er,  inner  seriwj  of  smaller  teclti;  no  caiiinpH;  lateral  linu  more  strongly  archi.'d  anteriorly  tluiit 


in  C.  mhfror  €.  harlhoUim 
anal  or  eliglitly  bvyoml;  a 
blotch  on  opcrrle. 

Thie  Kpeines  in  lounil  from  Capt^  Oo<l  to  Brazil,  i!*  tn-nenilly  uhimiknt,  ami  is  coitiiiion  farther  tn 
the  north  than  any  other  of  the  MiHM'iiwol  ('iiniii.r.  It  is  tu\  i[U|H>rtaiit  and  wfll-kiiown  fiHul-tinti,  fairly 
comiiiiin.  In  Porto  Ulco  only  two  siMinmena  were  collwttil,  one  10,5  inches  Imin;  from  San  Anlonln 
Briilgf,  and  one  17.5  inchcB  lonjt,  whidi  wan  taki-n  i>n  the  hcHik  al  Isaliel  Se^rimda,  ilipjilayiiif;  pfn\ 
Kame  qnalitien.  This  m  one  of  the  lx-»<l  gaiue-fislies  of  I'orlu  Itico  and  i-an  1>c  taken  by  either  Htill- 
(iclunK  or  trolling. 


93.  Car&nx  latus  Airawii!.  ■'.hird":  Xiinl:  J/'ir---f'ii-  Jift. 
Head  ;!.!»;  depth -J. 7;  eye  4;  snoiil  ;(.5;  maxillary  2.1;  mandible  l.K;  inifmrh 
22;  A.  il-l,  18;  |)eetoral  0.1)5;  ventral  2.1;  nindul  1.1:  ul>..iit  :15  wnle-..  Furin  of  ' 
anterior  iirolile  not  ijnite  so  slro]i^lyan-linl.br<':ist  r^'alcd;  iixillary  and  |M.i'liir.il  sjKit!. 
S|Hit  not  BO  large  nor  distinci,  scutes  S'lmewliat  greater  in  mimlier;  »dipi,ue  eyelid 
Oiied;  Maxillary  reaching  jiaat  middle  of  eye. 
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Lolte  of  lUinial  diuilcy,  Iliat  of  anul  ^lUlen:  llio  yoiin^  with  4  or  5  dark  vt-rtical  liara  ami  a  faint 
ii|ieniil»r  Himt,  the>«  HonietiiiieH  aliK'nt;  oiH'rrular  ppiit  iii  Uirgtr,  ilet'iicr  in  i-olor,  ami  more  ))en<ii4eiit 
ill  yoDiig  of  '.'.  h!}ipo*,  anil  iitually  wrvw  tii  separate  rvaiJity  small  iniliviiliials  of  the  Iwo  cppcief. 

('.  Ial}u  in  a  ven'  u'iilely  ilL-irribiilnl  fiMvitti,  ncciirring  in  all  lni]iiral  iven.  and  very  abunilant  in 
lli«  West  In<lii-»i.  an<l  l>r  far  the  i-oini]ionei<t  i<peckv  of  <'<iriiiur  m  l*urto  Riii>.  The  mllcrtion  containe 
137  tijiefimenti,  varying  in  size  fnmi  'i  to  tl.5  inclitv.  The  |ioivuhottB  dmracter  Mxrietiineri  attrilniUtI 
III  it"  flexh  evidently  lioee  not  attach  lo  it  in  I'urto  Rico,  wliere  it  maylicfonnd  forHaiein  the  niarbete. 
Chir  Hiioi-iniena  were  coHectwl  at  ftilo  Seen,  San  Antonio  Brid^>c.  Apuulilia.  Maya^iei.Cnlelira.  ImlieJ 
S-piniia,  ajiil  Fajanlo.     Mr.  I'iray  tiKik  two  at  San  (.ieroiiiino. 

fiiniiwf.KinAga»ii.  Iiw.Bra»..liB,li«9.Braill:  Jonlmii  A  KviTniMmi.l.<v.tt!l.  IMW. 
i\imBi  Itfltinn  AgUHti,  PW.  Brm.,  IDS.  IKS).  Brazil. 
.v..n]iFr  Vbrri  Bennptl.  FMid  Crrlon.  pi.  30.  ino.  rvf  liHi. 

rhniu/iWfiu  Cuvk-r  &  Valvm-Urnavt. llinl. Nm. ruim.. IX.Wi.lKt:!. .Vntil]i->:  Hniil. 
(limR.r  wn  Cuvivr  &  V«1trnrl>-nnpx.  HItC  Nat.  ridas..  I X.  IU»,  IKO.  miHlii-licrrf . 
aintajJ.Htleri  fuviiT  A  ralvudiiHWi.Hist.  Sm.  IV.i«..  IX.  liK.  IStl.EAi  Iniliw. 
ninnM-pcniniCUTiFrA  VBli!lii-i>-nai».UM.Xut.[VH!<t..lX.ll2.I«3.Ew<l  lliiliii. 
'l>niii.rIi>>uu(<:uvliT£rii1eni'ii-nDe«,lliM.Kat.  l>ubK.,  IX, lis. !«»,  Malabar. 
OinHU-bfrufHW  VuvkT  &  Vali-nrlcniKii.  Hixl.  Xal.  Plitn..  IX.  Illi,  IMXl.  Uulabar. 
iliniiv  piinbTiM'i  RirhardHiii.  Vi>)-a8i'  ErutHDi  miil  TiTnir,  lAi.  IHil.  hirt  KwlngliMi. 
niniii^r»-A>ir(fill(itbrui>k.Ithl)i.^ulhr'Hn>1iiia.wKpl.l:t.flK-l.m».i<"iitli('nTnliiiii. 
tiimiirn«r/ui  rui-j-,  Eiiuinimtio.TC18;3.|-|iUi. 

!■•«>>-.  Fhuiih  Piii'rto-Rlqiierin.Sil.  IMH:  SIHhl.  \.<:.  ~  mil  im,  IMtH. 


0«i»ii  SB.  VOKBB  CuTiar  A  Valaneiennei. 
This  genus  i:"  cli*ely  allied  to  fSfniii.r,  from  whieh  it  iliffem  only  in  its  ilirtortion  of  form,  and  in 
it^  weuk  tn-lli  ami  very  hiw  Hiit^  Boily  tiroad-<n-ate,  very  siroiitfly  t.-oinpm«v<l.  all  the  outlines  sharply 
Irencliant.  Ileail  vert-  i^hhoiiH  alH)ve  eyei>,  ili<  anterior  profile  vertical:  lateral  line  i>tron)cly  an-heil, 
ill!  jHMitericir  portion  with  very  weak  shieldii.  Smleti  minute,  niilinienlary;  the  soft  donwl  and  anal 
cxiremely  low,  nut  falcate.  Yonn^r  nim-li  ileeixT  in  fonn  than  ailull,  all  the  lini>  higher,  resembling 
Sfletif.     Found  iii  the  warm  wav. 

'I.  Si>fidoniil  with  about  K  rayr:  ilepib  In  ailiili  Itiwihan  hallk'nicih di-rmitt 

•III.  SuftdWHl  wilb^lur'J^irayK. 

ft.  Pcplh  In  adult  atxiul  hull  U'liKlb wtipfnNfi 

U>.  I>c|41i  In  ailulI  uiui'h  niurv  (bail  ball  Iviigib inbinnuti.SS 

93.  Vomer  ^bonenaU  <iuicheuot.    "  I'oraAudo." 
lle*ulS.7i>;  depth  l..i;  eye  3.8;  snout  2.2;  maxillary  2.5;  mandihle  2.2;  interorbital  4.2;  preor- 

liitsi  2.6;  D.  vin-i.  22;  A.  i,  IS;  pectoral  1;  caudal  1.1;  ecales  uiinutr. 

Body  ovate,  M'arcei y  lont^r  than  <leep,  very  greatly  coiii[>re>it)e<l;  occipital  region  greatly  elevated, 

making  height  of  body  greatest  above  eye;  anterior  profile  nearly  vertical  from  occiput  to  eye, 
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opposite  which  it  l>euoiniw  i'ikiibvi;;  mmut  pn)tniilinKI  iinml 
niintriN,  ncit  rtacliing  front  of  t-yi-;  liiwer  jaw  I'lileriii;;  pnifiU 
eai'h  jaw;  proorbital  very  broaii;  spinoumlrtraal  weak,  lirst  tm 
halt  tiiainetcr  ot  eye,  very  sleinler,  weak,  ami  flexible,  next  1 
tiaily  cmWldpcl;  soft  doraal  long  anil  low,  anterior  niyn  mm 
to  soft  ilorsal,  its  raya  somewhat  more  widely  Het,  rintt  one  i> 
«  head,  reaching  past  middle  of  unat;  ventmlH 


cililiiiiie,  iiiaiillary  extending  opposite 
1  Hiii^lt!  row  III  iiuint-rouM  w<>ak  tcrtti  in 
iliincMciiTiitMiralively  lon^,  Beconil  hIkhiI 
r  niileli  shorter,  irtiEf,  pungent,  ami  |>iir- 
-liat  elevated,  not  falcate;  anal  niniilnr 
vu  a  little  elevated;  peetoral  falcate,  as 
caudal  pe<luncle  short  and  very  slender. 


the  fin  widely  forked,  ita  lobea  equal;  head  and  uj)p«r  parts  of  lioily  Tiaked,  niinuttj  persiclent  scalew 
below;  lateral  line  with  minute  rudiinentary  scutes  on  lis  straight  portion,  anterior  part  stroniirly 
arched,  its  ehonl  a  little  shorter  than  straight  part. 


Color  in  lite:  Rich  silver)'  wi 
golden  wash  on  lower  [larts. 

This  species  seems  to  1>e  the 
does  not  ap]H.'ar  in  our  collei^tion.  It  n» 
lar^icer  eye,  greater  elevation  of  occipital 
of  the  two  fjiecies  reKenible  each  otlie 


with  alight 

.jn.T  of  Porto  Kiiwi  and  dintinct  from  l'.  miijiinn!/,  whi.Th 
Bi'liiirati-d  from  the  tatti-r  form  by  the  iniich  ikvper  Imily, 
1,  ami  more  nearly  vertical  ■anterior  proflle.  The  ynnng 
■e  eltim-ly.     At  u  li-ngth  of  al>c,nt  4  inches  the  dittereniv 


between  them  in  relation  of  depth  tu  length  becomesapiiareut,  but  l)cfi)re  tliat  sixe  is  attained!  V.giilun 
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fiwin  may  li-  ■lb4ingiiii<liiil  !■>■  itri  larj^'r  I'vi-,  at  li 

Tti.- v.-iitml  ..iitlini'.if  r.»/;;.;iiiiM  i.-<i« -wlmt  iii< 

itilult  llitr  n'vt-m-  is  tnu'.  Thi' yoiiiijr  •■[  V.^il-um 
liiiiKi'r  than  in  t)ic  iiim-vjuiiKliii);  nxe  ■>£  thi>  ntlici 
Thf  H[ii.H.'ieM  murhes  a  weight  nf 


L-i  in  Hoiiic  iiiitiviihial''  nf  2(>rH  itu-heM  in  leti^h. 
V  Htr..iigiy  .-iirvi-.!  than  in  I'.  >j<t>'mfifi,,  while  in  tlie 
jn'n  ha^  thtrcauilal  Kilitv  iiiiiivfili.-n()crauil  iKiuiewliiit 
sim'ic;!,  but  thL-i  ■liffcn-nif'ilii'appear!)  in  thu  aihilt. 
\»  abuii'lant  aixl  niiich  niv^  ai<  fiioil,  hcin^  liawkeil 


Lt  the  stnvts  upon  iitrinifH  altut-lied  to  a  iflick,  which  ih  iiirriiil  ovt-r  the  iihoulilere. 
The  i-on-uludo  ii^  known  from  Africa  aixl  the  Wei't  Iniiitv.     Wc  ciillecte^l  32  eicampln-.  2.5  in  g 
iiu-hcv  long,  from  San  Juan  market.  I^»lo  Seco,  Arc<:ibci,  A)niaililla,  Arr<)yn,  an<l  Imliel  Segunila. 
.lr!nr'«i»<iir<tpiBNuvu.,oaMbc[.Ci<I.JI.1.'»,lSG0,F?rnaD'lori>,SuiIoIti>niin|[(i.Jttnwlc'ii.ii[Ul  Rahia. 
IVwHTgntKHminXIiili'bniot.ADD.  S.>r.  IJnii.  Uklne  rl  L/ifrr.-rj.  l<VS,G>bo<in:  JimUndL  EiYnuann.1  r.Utt.lwr^ 

0«na*  $9.  8BLEVE  LM^pMa.    Th»  Koou-flihm. 

Bnly  very  cli>eiy  coniprei*4?<l  anil  luucli  elevale-l;  profile  very  xblique  or  nearly  vertiial;  eilgce 
of  l>i»iy  everywhere  trfrin'hant,  especially  anteriorly.  Heail  fhort  an<l  very  ileep,  open-le  very  short, 
ai»i|  timirhital  extremely  rleeji;  an  abnipt  angle  at  occipital  re^on.  Month  rather  !<mal1:  pn-maxil- 
Iari«i  protra<-tile,  Atling  into  a  notch  Iwtwcen  the  \>tae»  of  iiiaxillariei<i  inasillarief  hrnad,  each  with 
iqip]ileinental  lioiie.  Tongue  nsrruw.  free.  Teeth  tiiinnle,  im  jaw?,  tongue,  vomer,  ami  (alatine^. 
tiillRikertt  long  and  plenik-r,  fpines  of  finii  a-qia1ly  weak,  more  or  let*  liliuiientour>  in  young;  free  anal 
Kpinex  immovable,  H>nietim«>  obKilele  in  Hie  a<tnlt.  8«fl  tiiiH  fali'atc,  niuch  elcvateil.  No  fintet». 
Heuil  itakeil.     Sialen  minute,     lateral  line  wholly  imanne<i.     Coloration  silvery. 

Founil  in  the  tropical  »s&  Xotwitluitanding  It:'  extraonlittary  fonii  thit>  k.>enui<  differ>i  in  no 
ini]H>rtiiiit  reganl  from  I. 


94.  Selene  TOmer  (Linn:eiif'i.     Untu-iirh;  JuriiniiU-;   hnii-iliHm. 

lleait  3;  long  dor^il  rays  2:  jn-ctoral  2.75;  long  aiml  rays  2.ri0;  depth  l.a,  the  yotmg  much  deeper, 
h.  vir-i.  Sf;  A.  ii-i.  IS.  Anterior  prc.lile  fmm  tip  ot  pnimt  to  occipiil  alinoct  jierfectly  straight  in 
ailiilt.  Itiameteriif  eye,  length  of  o]M-n-le,  and  distance  from  eye  to  profile  alxmt  ei|ual;  eye  2  in 
maxillary,  2.''i  in  |ini>rbita];  mandilileii  very  deep.  di'Utary  l>otie)*  thin,  approximate;  one  or  two  of  the 
donul  fpin«<  greatly  elongate  and  l)lumenlnu.->  in  young,  i>hort  in  adult;  ventrals  variable  in  lei^th, 
iimially  about  av  long  ae  the  eye  in  the  ailnlt.  variously  elongate  in  partly  gruwo  h| 


136 


BULLETIN    OF   THE    UNITED   STATER    FISH   COMMISSION. 


Color,  uniform  xilvcry  in  luliiU. 

Our i)l»ervatiinis  of  flii«  siicriw  tend  to  confirm  the  <H^^r(H^no»^  of  l>r.  IXitki'ti'M  vicwk  (S|inlia 
Atlftntii^u,  13i))  an  to  Ilit;  trutiRfiiniiatioiiH  incident  to  itx  ^rowtli. 

A  aii«;ie8  of  troiiical  Atiicriiii,  iKH-iirriii({  on  Imtli  wmrfH,  ffnii  Cajie  ("ml  to  Krazil,  Uind  (roiii  l^ower 
California  to  Peru.     Very  <-otnnii>n  wiuthwanl  oii  Kamiy  Klion';',  Ih.iIi  in  thf  Atlantic  aii.l  I'acific.     Ni. 
spiH'iiiienfl  won)  obtain«i1  by  w,  but  we  iiu-Uule  it  mi  tlie  uutli.irity  of  I'm-y  and  Staid.     It  attaini*  a 
Wi:i);ht  of  abimt  2  poundn  anil  i«  a  deliciona  pan-fish. 
ZrvM  ntBVT  Unii.,  tiynU  Nat.,  od.  X.  I7liK,2M,  AniiTlni;  nttcr  %^<  ram/n  hifumi  ut  Unnnux,  Mii>.  Ailnlph-Kml,.  I,  6K, 
»H>  mf/Hi  Linn..  NfHL  Nal.,  vd.  X.  IT.W,  :fG7.  Ami-rlua;  nttvr  2<umH'(ii  b^ami  iif  ArlCfll:  <nnf1i»'<l  wilh  .ffnV/N  rf/inri-. 
a-n*  n-pillnrii  Mili-hlll,  Trans.  Lil.  A  Phil.  »■€-..  1,  INL-i,  iWa  (yimiigl.  Now  York. 
■     JS-iH  r.«(ni(u«  Miti'lilll,  1.  c ,.  a»t,  X.'W  Yort  (J-"iing). 

Zrwiii'uiHrtrinailHrhm.Ami-r.  Mniithly  Mug.,  tl.  IHlfl,  2t>  miliiln.'iew  Yorli. 

Armirfii'Vi  Iriamiilhiit  Rnraliiiaiii,  Xnl.  Hihl.  (;lH<a'ii  MkIi..  ■OO,  IKM.  Broill:  uCtiT  S|>lx  .1:  Aicnwii?.,  |'1.  r<H  |yi<iiTitil, 

Argiffl"'!"  maHrUri  dwainnon,  I.  c.  4IH.  BraEil  (wlull). 

Arimrlom- marhllli  Hi-  K«)r.  S.  V.  FHiina:  Fithm.  1*1.  IW!  lyniinKl.  Niw  Yc.rk. 

Armruaia  bramiFll  <illl,  I'nir.  Ai'.  Nal.  S<'l.  I'hIU.  IWet,  KI,  ■•Hiiiiinii  i,y<niiiK>. 

^rmrfiMiM  iMi-Oli-ii'  Liirkiliicl'Ri.  I^ir.  Ar.  S'al.  Si'i.  IMillii.  IKK.  HI.  Ijiwit  riillloriilH;  niliilL 

mmKirgrnlfn.  VtKy.  faiiim  l1iiTliF|{i<|iii>flii.  Xu.  Iwl;  sIhW,  I,  €■„  TTmirl  liM.  Ijni. 

Mmtvimfr,  JiiHan  &  Evcriiuiiii,  ].  r'..  3M1.  IHiKi. 


Onlai  60   CHLOBOBCOHBBUS  Glrard      Th    Cuabe 


Body  oblo  g      at**  1  eel      o    [  rviwc<i   It       t  1       t   1   tl      : 

curve  much  great*,    tha  f  lu  k      (.)      i    t  1  tl    ra       nf 

very  narrow,  liii  w   lei    f  k  -d    Svle^       all  tl  Ijit  ral  1 

few  Hinali  plattf     Head  a  I     laked     1  rei   1  tal  I  M     tl  rath 

projecting:  upi>e  jaw  p  tract  1        ax  lla     hniail  ar)[      t    liel 

JawB,  vomer,  and  pal  I  ea  u  tl    feel  I    teetl        o^tl)       a       a^    m 
conuM^ted  by  m  n  I  rat      set     d  1  rHal  and  a     II     (.       I  I  w 


abdonicD,     No  fi  It       \nal   p 
n  America    ge 


I  I     xnini-nt  anteriorly,  ilf 

Ire     laiit.     Caudal  jieduni'le 
I     I   n  fr(  )t,  uuBfuHHl,  iir  witli  a 
nail     II   jue,  lower  jaw  wan^'ly 
1  w  tl   large  Hupplemental  Ihiiii'. 
!■  r-it  liirwal  of  feeble  Hjiines, 
)  longer  than  the  fliorl 


all 


all    pe  t  ral  fal  at        Gillrakorsi  long. 


lai<f      1 


90.  Chloroscombrua  chrysurua  (Lii 
V  large,  longer  than  Ml 


leiiii) .     Oi'alf;  Biimjm . 


Head  3.75;  dejith  2.33;  eye  very  large.  limgerthanMioiit,  alnmt:t  inhead;  D.  viii-i,  26;  A.ii- 
Ileailratherdeeperlhanlong;  oiX'n'lwvervBliort;  wioul  short.  Mouth  very  oblique;  maxillary  rea 
anterior  margin  of  eye.  Chord  of  (■urve<l  jiart  of  lateral  line  «-anvly  longer  than  lieail,  l.iifi  to  1,7.") 
in  length  of  Htraight  part.  lateral  line  wholly  niiarnieil.  Caudal  (letluncle  longer  than  cleep.  itH  <liaii 
leM  than  that  of  eye;  ventrals  very  small,  fitting  into  a  gniove  in  which  the  vent  is  «tuate<l;  \iev 
long,  falcate,  onc-thini  the  length. 

(.ireenish  above,  Bides  and  lielow  golileii;  a  jet-black  spot  on  <-audal  iM-duncle  almv 
cular  and  axillary  spots;  inside  of  mouth  blavk;  lins  not  bordered  nor  tipped  with  black. 


-I,  2fi. 
cliing 

tinicH 


OIH- 
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This  ppwies  ranges  from  Cape  Ctxl  t4>  Brazil;  it  is  very  common  on  our  south  Atlantic  coast  an«i 
in  Cnlia,  hut  is  not  value<l  at*  UhmI,  the.  flesh  being  thin  and  <lry,  the  Inim^  lanie.  It  is  ap]Kirently  not 
<-ommon  in  Porto  Rico,  specimens  >ieingobtaine<i  hy  il*  only  at  Mayagnez  an<l  IsaU'l  Sejnin<la. 

Scnmbrr  chryKuru*  Linna'iis.  Syst.  Nat..  XII.  -I9-1.  lliV*.  rharlo?.1i»n.  South  Camlina. 
Srffmhtr  fhUtri*  Bl<K^h,  IchthvoUi^a,  \>\.  339.  17W. 
Mirrtfptrrtfx  nuenu/jMtlitn  Agaxsiz.  Spix,  I*m»<*.  Bras..  ItM.  1S2U.  Brazil. 
SttnuUr  liUu*  <in»now.  Cataltifniv  Fishes,  i-d.  <iray,  127.  lh.%4,  ("anilina. 

nUitnuicimibniJt  mrftihaniit  (iiTHTf\,  Mex.  Boiiiul.  Surv.,Z^Kil..  21,  i»l.  9.  fi>r.  »'».  IHTjO.  St.  Jowph  I.«(lan<l,  Tcxa*. 
(%lifrtu>citmhrH*  chry^uru*,  IVh-v,  Fauna  I^i(>rt<>-Ki(|Ucfla.  Xti.  l.v»l:  Stahl.  1. 1\.  TTamI  \fS,\  ISXI:  Jordan  A  Evt*mianii.  I.e., 
98K.  ISW',. 

Oeniu  61.  TSACHDIOTUS  Lac^pMe.     The  Pimpanos  or  Pompanos. 

Bo<ly  comi»resH(Hl,  mo<lenitely  elevate*!,  gt»neral  outline  ovate.  Cau<lal  pe<luncle  shr>rt  an<l  rather 
sl€*n<ler.  AUloinen  not  trenchant,  shorter  than  anal  tin.  Head  nirKlerately  compre!**e<l,  very  blunt, 
snout  abnii)tly  tnincate.  Month  nearly  horizi»ntal,  the  maxillary  rwu'hinjr  mi<l(lle  of  eye;  prema.til- 
laries  ]»r<»tra«*tile;  maxillary  without  cli.»stin<'t  su}>pleinental  Ixme.  Jaws,  v<»mer,  and  ])alatine:i:  with 
l»ands  of  villifonn  ti*eth,  which  are  deciduous  with  agi*.  Prt»o|K»n*le  entire  in  ailult.  Gillrakers  short, 
(iill-meinbranes  <'<»nsi<lerably  unite<l.  Spimms  dorsal  n*pn*senttHl  by  six  rather  low  spines,  which  are 
c<»nnect<*«l  by  niend>rane  in  yoting,  but  are  fnn*  in  adult.  In  old  examples  the  spines  api>ear  small  on 
ac<*ount  of  encn»achmeiits  of  flesh,  and  ultimately  often  «lisiippear.  Sin-ond  dorsal  long,  elevate<l  in 
front;  anal  opposite  to  it  and  similarin  fonn  an<l  size;  twostout,  nearly  fn*e  spines  in  frfmt  of  anal,  and  one 
conniH'ttNl  with  the  lin,  thest*  often  disapinniring  with  a^».  Sera K»s  small,  smooth.  I^Ateral  Iineunanne<l, 
little  arcluMl;  no  ciiudal  keel. 

*•  When  extremely  young  the  preoj^erculum  isarme<lat  the  angle  with  thn»e  large sjiines,  and  smaller 
ones  alx»ve  and  U'low.  The  spinous  dcirsal  is  develojKNl  as  a  i>erfe<'t  lin.  an<l  tet»th  art*  jin^sent  on  the 
jaws  and  ]ialatine  arch.  In  this  .<tagt»  the  spe*'ies  lias  never  l»een  <les<'rilKHl  by  previous  naturalists,  ami 
ortisetpiently  has  reivivetl  no  name,  as  the  c«»rresjKmiling  stage  ui  Sancrat*:*  (yattrlentjt)  has.  At  an 
i»arly  |>eri«Ml  the  pre<n»en'iilar spines  an*  al>S4»rlK»«l  int4#  the  .«ul»stance  of  the  jjriH^ipi'rculum  and  disap|iear. 
The  spinous  dorsal  and  the  ttt'th  are  still  n»taine<l.  In  this  condition  it  n»mains  for  s<»me  time,  the 
spinous  dorsal,  however,  gradually  U»sing  its  relative  size,  while  the  s«)ft  verti«ral  fins  increa««i».  In  this 
stage  the  si>t*<-ies  In'longs  to  the  nominal  genus  Ikfli/Mlon  of  Girard.  At  a  later  |>eri<Kl  the  membrane  coii- 
ntH'ting  the  dorsal  spines  has  lH*c»»me  ol>so!ete,  and  the  spe<'ies  then  reprt*sents  the  genus  Tnirhiufftu*,  as 
underst«KMl  by  Cuvier  &  Valenciennes  ami  others.  Finally,  in  ol<l  age,  the  teeth  of  the  jaws.  |»alate,  and 
pharyngeal  Ixjnes  have  fallen  out,  an<l  the  1oIr»s  of  the  <lorsal,  anal,  and  caudal  fins  attain  their  greatest 
extension  and  l>e<'<>me  iM»inte<l.  This  final  stage  has  l)een  made  known  by  Holbror)k  un<ler  the  new 
generic  name  of  Bnthntlivmu*''*  (Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  440).  The  iisi»u<!obranchia?  also 
disapiH^ar  in  old  individuals. 

S«>me  sjiei'ies  id  Trarhimiua  [rumllnn^y  etc.)  are  among  the  m<jst  highly  value<l  of  our  foo<!-fishes. 

»i.  I>4»rsal  with  19  or  20  soft  rays:  anal  with  17  to  19  «ift  rays. 

^.  B<Mly  very  much  t'omprt-sH-d;  Mdfs  with  narrow  black  crossban*:  lobes  of  vertical  fin.«  elongate,  reaching  pAict 

middle  of  caudal  fin  in  adult fftnurHf.  96 

W#.  Bo<iy  nio«leralely  com|>rc»<ed:  wdes»  without  narn»w  black  erfii«ibar9:  loljes  of  vertical  fin8^horter,  rarely  reaching 

baM>  of  caudal:  loin's  of  dorsal  and  anal  iL*<ually  blackbh. 
r.  Bo«Iy  bn*d-ovate;  l»ack  arched;  greatest  depth  at  all  ages  nearly  twivthinl."  length  of  Ixuly:  pn»tile  from  nivtril 

to  dfirsal  everywhere  nearly  evenly  convex:  axil  withr»ut  black  >iN>t /♦iZ/vi/nx. 97 

r>*.  Bo<1y  oblong,  the  profile  mtt  stmngly  arched:  depth  in  young  and  old2to2.ti  in  length  of  body:   dorsal  h^bes 

low ifiodti 

nn.  Ikirsal  with  25  to  27ii*^»ft  rays:  anal  with  22  to  26  soft  ray>:  body  oblong,  rather  rr»bu.«t:  greatest  thickness  3  in  greatest 

depth  of  body:  depth  lew  than  half  length:  lobes  of  vertical  fins  short.  niH  black:  side«  without  dark  crua^bafK 
ft.  lH)rsal  with  25  soft  rays;  anal  with  22  s*>ft  rays;  profile  from  snout  to  pnx.'umbent  spine  evenly  convex. 

r.  B<Mly  very  deep,  depth  atiout  half  length artjrntfMn 

*f.  B^Mly  miwlerately  deep,  depth  atioul  2,5  in  length ^intlinnj',^ 

*hi.  I>«»rsal  with  27  soft  rays:  anal  with  2»» cny*-nnmfh 

96.  Trachinotus  g^laucus  (Bloi-h).     Gnff-tojtmil;  Pomjxtno;  Ftdometa. 

Ht»ad  4;  depth  2;  eye  3.6.  I),  vi-i.  19;  A.  ii-i,  18;  pyloric  ca?ca  13.  Bo<ly  elliptical,  much 
compn^j«»e<l;  snout  blunt,  subtmncate.  vertical  from  mouth  to  horizontal  fnnn  uppi»r  e<lge  of  the  eye; 
pn>file  fnmi  supraorbital  to  front  of  dorsal  fin  convex.     Mouth  nearly  horizontal;  maxillary  nearly 
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reaching  vurlii'al  from  iiiiildlp  of  eye,  itjt  l{;ngtli  ;t  in  lu-iu);  jiiwn  without  ttvth  in  lulull;  ilontal  t)|>ii)cii 
separate  in  atliilt;  <)orgiil  an<)  anal  diiK  faliute,  antt'rinr  B<ift  rayx  rcaithing  iiii<l(llt;  of  diiidal  fin;  ilumal 
lobe  1,5,  anal  1.75  in  lenglh  ui  iHxiy;  ventnils  n»ithing  fuiir-DfthH  iliHtanrtt  to  v<;iit,  tliHr  length  '2A  hi 
lieail;  caudal  very  deeply  forked,  iti)  lolxtt  nearly  half  length  uf  Ixicly. 

Color,  bluish  above,  golden  below;  lobeH  of  dorual  an<l  anal  very  dark;  nwtof  tins  |iale,  witli 
bluish  edgeti;  caudal  liluieh;  pecturalH  golden  ami  bluiHli;  veiitralu  whitixh.  Body  croraed  by  fotir 
black  vertical  bands,  first  under  proiiimbent  spine,  neeond  under  thini  dorsal  spine,  third  and  fourth 
under  soft  dorsal;  a  black  epot  reprewnting  a  fifth  l«nd  on  lateral  line  l)et»een  last  rays  of  dorsal  and 
anal,  this  soinetimes  obsolete;  the  position  of  the  liands  appearing  to  be  subjeet  to  slight  variation. 

Young  individuals,  2  inches  in  total  length,  may  be  described  as  follow)*:  Head  2.9;  depth  2.6; 
eye  4;  dorsal  profile  and  general  form  as  in  adult;  anterior  dorsal  and  anal  rays  not  produced;  caudal 
lesa  deeply  forked.  Color,  bright-silvery,  merging  into  metallic-bluish  on  bock  and  yellowish  on  lower 
sides  and  belly;  the  four  dark  vertical  Imrx  very  faint,  but  umially  distinguishable  with  a  lens,  even  in 
very  small  specimens;  the  first  uf  these  very  short  aiKl  under  procumbent  spine,  second  lunger  and 
under  fourth  spine,  thin!  and  fourth  under  soft  dorsal;  the  dark  spot  on  posterior  part  of  lateral  line 
usually  not  evident;  anterior  rays  of  dorsal  and  anat  and  outer  rays  of  caudal  black. 

Comparing  young  esamples  in  our  collection  from  Porto  Rico  with  specimens  ut  similar  size  from 
Wouils  Hole  which  have  iH-en  identified  as  the  young  of  T.  gixidei,  it  is  found  that  they  axe  <lifflcult  to 
distinguish.  Thegeneral  form,  pru|>urtional  nieasurements,  fins,  and  general  coloration  are  very  much 
alike,  but  the  blai'k  vertical  Iwrs  are  apjiarenlly  nut  jireswnt  on  the  Woods  Hole  sijeiauiens. 


Thisspecieiialtainsa  lenglh  of  a  foot  or  more  and  iia  handsome  fish,  though  nut  highly  esteemed 
as  fooil.     In  Porlo  llico,  however,  it  is  handle<l  by  the  lisliermen  and  seeina  to  nuik  with  the  species 
of  Cuniiij-  in  food  value.     It  isfound  in  tropical  America  from  Virginia  li)  the  Caribbean  Sea;  generally 
connnim  from  IheCaroUnas  to  Florida  and  in  I'ortu  Rico.     Our  collection  contains  examples  fmm 
Mayagilex,  Aguadilla,  Punce,  and  Isaliel  Segunda.     Mr.  (iray's  collection  has  two  (Mm  San  (ieronimo. 
ilisriiKlnn  gtruKui  Bloch.  li-lithyoliisla.  pi.  ^10,  ITST,  Msrliiiqiio;  nil  H  [Irawing  Ijy  I'hiniior, 
rnirftinK-fmjjtoNoi*,  l*.*.!'.  Fuuna  Pucn.^kiqlipna,  aa.  IHUl;  Htahl.  1.  p.,  JT  and  Itl,  IHM. 
Tr-trhiitnlnr  gintimi,  Jcmlan  &  Kvermaiin,  I.  <?.,  WO,  1K96, 

97.  Trachinotiu &lcatiiB  (Linnieiis).     Rotinil  Poiapatio;  I'lilomeln;  Prrmil. 
Heail  .'(.(i;  depth  l.li;  eye  .l.!l;  snout  .Xti;  maxillary:!;  mandible  2.4;  inlerurbiUl  2.2.'i;  I),  vi-i, 
19;  A.  i[-i,  17;  pectoral  1.4;  ventral  2.7;  cau<lal  0.8;  scales  very  numerous. 

Idnly  ovatccomjiresMoljlKick  greatly  elevated;  prcilile  of  snout  nearly  vertical;  nionlh  small, 
maxillary  reoi'hing  nearly  or  quite  to  middle  of  eye;  teeth  det^iiluous,  in  villifonn  luinds  in  younger 
in<livi<luals;  anterior  ray  of  ilursiil  and  unal  much  pnxlnced,  that  of  dorsal  reaching  beyonil  isK'tcriur 
end  of  Hn,  2,ii  in  Ixxly;  that  of  anal  shorter,  ;t.3  in  IhhIv;  ventrals  very  small,  reaching  vent;  caudal 
widely  forked,  the  lubes  long. 
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'•■iliii'^'il  iliirsal  my:*  Muck  out- 
li|t<;  iiiiitT(ilp.><if  cMiidal  Inbca 


CViliir  in  life:  I'pper  parts  hhiinh-gilrerj',  t<iv 
wanlly.aiial  r>|)iiiot(  ami  prmtilitHl  rays  r(-<Idisli-iirui 
IfiiKiii,  outer  iiiai^in  b]&eki!<h;  veutnils  reddisli. 

T.  fnliiihif  ix  kniiwn  at  oiu-e  fruni  tbe  other  sjHiTico  of  ilio  gciiiix  1>y  tlie  fiinii  <>f  tlic  luity  uiiil  the 
elevation  vt  ilorsui  and  aual  rayt),  whirh  are  longer  than  in  any  oilier  of  our  Atlantie  fpeeies  ex<vpt 
T.glaueut.  lU>  range  is  from  Cape  Cod  to  I'orlo  Rico  and  Braxil,  eouiinon  Minthwanl,  apparently  only 
the  young  occurring  in  the  Gulf  Stream  as  far  north  a^  Wooili'  Hole.  It  iloex  not  Kcni  to  be  at  all 
common  in  the  Indian  River,  Florida,  tliough  it  occurs  in  gome  numbers,  esiiecially  in  the  Eoutliem 
part  of  that  region.  It  is  not  well  known  to  the  li^hennen,  only  a  few  of  whom  had  any  name  for  it. 
Thew  called  it  "permit."  probably  confiiiiing  it  with  the  much  larger  t>pec  tee,  T.  goodei.  It  is  regarded 
Be  a  fair  food-fii^h.  The  majority  of  the  i>pecimen!:>  (teen  in  the  Indian  River  weighed  lei«  than  a  pound 
each,  and  the  largest  aiiout  3  poundu.  In  Porto  Rico  it  \»  held  in  coni<i Jerabte  esteem,  ranking  perbape 
with  most  other  species  of  Ihe  family.  Il  apjiears  to  \»  abundant,  as  ppecimens  were  obtained  by  us 
at  San  Juan  market,  and  at  San  Antonio  Bridge,  I'alo  Scco,  Mayaguet,  Puerto  Real,  Boijueron,  Ponce, 
Arroyo,  Ilucares,  and  iMtbel  Segiin<la.  It  appeared  to  be  common  in  most  of  Ihe  markets.  Our 
Porto  Rican  speciuiene  range  from  1.4  to  T  inche)>  in  length. 

L,ibriii/altal<it  Ll>ina-us.  S>-tit.Xat..  e<l.  X.  284,  i;.^8,  .^toeiiva. 

(Turlodoii  rfton(6uiii«Blocli.Iphlhyulo(tifl,pl.a)9.1T«;,MBnliiiqUF;  nn  8 iltawlng bj-  Plumiur. 

rracMiu<ut/<M^  Cuvier  &  ValenHcntics,  Hist.  Nal.  ruts'..  VllI.IIO.  1«31,  Braiil. 

TVofAfiufuiriptnwuiDeKsv.N.Y.  Fauna:  Fi)bes.ll',|>].  ]9.1ig.^.1M::,New  Vurk  IlarlHir. 

Tnirh)iii«l"t  omlM,  Poej. Fauna  Pueilo-Riquefla. 333, 1881  i  Stahl,l.i\,77anJ  IM.INU. 

TViu-Aini^iK/oIoadu,  Jordan  &  Evi.'miann,l.c,MI,ln96. 


jaw! 


Fm.  3S.— I*twjH> 


98.  Traclimotu*  carolinua  (Linnu.-U)'). 

(  Plate  10.  i 

Ilea.!  3..=i:  depth  2.at:  eye  4.1;  fmout  3.7;  maxillary  2.S:  i 
\.  ii-i,  22;  pectoral  1.4;  ventral  2.3;  cuiidal  i';  wales  very 
L'ralt'ly  elevateil;  caudal  {lolunelu short,  slender,  and  much 

ei|uat,  itiaKillary  reaching  the  middle  of  eye,  the  t(-eth  ii 


iiibk'2.4:  interorbital  2.7;  D.  vi-i, 

lerrius.     Umly  oblong,  coniprevnil, 

i|>rease<l;  niouth  smalt,  horizontal, 

Jaws  in  lilliform  Innils  in  the  young, 


finally  decidunu..:  a  pnH-iinitH>nI  spine  before  dorsal;  spinous  dot>«l  fhcirt  and  low,  fpincs  <i 

by  inemhrane  in  yimng,  iH-coming  embeilded  in  the  flesh  with  age,  iriembrane  dira]<] taring;  anterior 

myn  iif  soft  dorsal  and  anal  elevaleil  anil  falcate,  1.4  in  heail  in  young  cif  5  inches. 

Color,  bluish  aliove,  silvery  l>elow  with  fMldeu tinge;  {>«.-toral  and  anal  light-orange,  '■liLideil  with 
bluish:  anterior  lol>e  of  soft  don«l  dusky  in  young. 

Founit  on  Ihe  South  .\tluntic  ami  <iulf  cuastd  of  I'nitcl  i^tates,  ranging  north  on  sandy  shores  as 
far  as  Cajie  Cod;  said  to  lie  rare  or  ai-cidental  in  West  Imlies  and  Brazil,  though  we  found  the  young. 
fnini  2. .T  to -1  inches  long,  in  considerable  n K-rs  at  I'alc  Mei'o,  Mayagiu-z,  Ponce,  unci  IsaU4  ScgimdiL 

Tlie  pom pauu  iu  perhaps  tlie  most  delicinusof  all  fooil-tisluM.     The  riclmeus,  firmnesa,  and  delicacy 
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of  flavor  of  it«  flesh  ron<lor  it  Huperior  not  only  to  all  other  nionil)oi*s  of  the  family  to  which  it  bolongp, 
but  to  anv  other  fish.  On  the  ea^st  and  went  Cf>ast8  of  Florida  and  alnrnt  Kev  West  it  is  held  in  the 
highest  t^steeni  and  is  ni<»st  assidn<nisly  songht  by  the  connnercial  fishermen,  to  whom  it  brings  the 
highest  price.  It  reaches  a  maximum  length  of  nearly  2  ieei  and  a  weight  of  6  or  8  {nninds.  The 
averages  weight  of  thorn*  taken  in  Indian  Kiver,  Florida,  j)robably  d(K«  not  now  excetnl  2  i>oiinds, 
though  iK^fore  commercial  fishing  on  that  <'oaflt  was  so  vigorously  prosecuttHl  the  average  weight 
was  much  gn»ater;  one  was  seen  21.5  inches  long,  weighing  4.5  {xmnds.  At  Key  Wt^t  the  averag(» 
weight  is  said  to  l>t»  alMUit  1.5  ixjunds  and  the  maximum  5  pounds. 

The  habits  of  this  imin^rtant  fish  have  never  l)een  carefully  studied,  and  its  life-history  therefore 
is  not  well  known.  It  (K'curs  in  the  Indian  River  throughout  the  year,  but  is  sai<l  to  be  most  abundant 
in  the  winter  months.  The  l>est  fishing  is  from  January  to  early  April.  It  is  prol»ably  common  in  the 
summer  months,  but  is  not  lishtKi  for  then.  It  is  most  abundant  al)out  the  inlet**,  playing  in  and  out 
with  the  tides.  It  nms  in  bunches  or  schools  and  is  eiisily  influenced  by  changes  in  te!ni)erature, 
seeming  to  i)refer  rather  warm  water,  and  continue<l  cold  weather  causes  them  to  leave  the  river 
temporarily.  At  Key  West  the  ])ontpano  is  found  only  in  the  winter  when  the  cold  weather  drivt»s 
it  south.     It  is  fishe<l  for  then.*  with  hook  an<l  line,  while  in  Indian  River  nets  are  use<l. 

The  foo<l  of  this  fish  seems  to  consist  very  largely  of  small  bivalve  shells  and  small  crustaceans. 

They  feed  extensively  al)out  the  inlets,  in  the  surf  outside,  an<l  are  often  sei»n  feeiling  near  shore. 

They  an^  sai<l  to  have  the  habit  of  digging  in  the  mud  or  sand,  which  is  probably  done  in  their  si»arch 

for  fcKxl.     Not  much  definite  information  <H.>uld  l)e  obtaine<l  concerning  the  abundance  or  the  habits  of 

the  i>omi>an<^  in  Port^)  Rico.     The  sjH»cic»s  was  not  found  in  any  of  the  markets  of  the  island  nor  wert* 

any  large  individuals  seen.     Our  examples  an^  smaller  than  any  we  have  stvn  from  Flori<la,  but  are 

about  the  size  of  tho8(»  usually  ol)serve<l  at  WocmIs  Hole  in  August  and  S<»pteml)er,  and  from  which 

thev  do  not  st»em  to  differ. 

The  l*ort/>  Rican  fishermen  seem  to  recognize  the  sJx^cies  as  an  inijiortant  focnl-fish,  but  not  as 

being  at  any  time  abundant.     The  shore  of  the  islan<l  is,  in  most  i)laces,  unfavorable  to  this  fish  and 

it  is  prolmbly  not  found  in  consi<lerable  numlK^rs  except  im  the  more  sandy,  j)rotect<Ml  portions. 

OiUffiroMfUM  caralinmi  Linnajiis.Syst.  Nut..  \s\.  XII,  490,  ntiC,  ('nrolina. 

f  TrnrhyiuituH  argenttiiK  Vawivt  &  Viilonciciines,  Hist.  Nat.  PoisK..  VIII,  410,1831,  Now  York  and  Kio  Janein.>. 

7Vrtr/iy«r><M*  rMy>r<'»/M  Cuvler  <fe  Valenciennes,  Hist.  Nat.  PoiKs.,  VIII,  414,  ISil,  Martini«|Uo. 

Tnwhi/iiotuit  pnmjHUiiiH  C\iy\vT  J(i  Valenciennes,  Hi.*tt.  Nat.  Poiss.,  VIII.  415,  IKM,  Brazil  and  ('harleston,  S.  C. 

TnwtiinotuH  rtiroliiniH,  Jordan  &  Evennann,  1.  c,  W4,  18%. 

Family  XXXVII.  STROMATEID^.     The  Fiatolas. 

Bo<ly  compresscnl  and  more  or  less  elevatcnl,  covcrmI  with  small  or  minutt*  cycloid  scales.     Profile 

anteriorly  blunt  and  rounded.     Mouth  small.     Premaxillaries  not  i)rotnictile.     Dentition  feeble;  no 

tet^th  on  vomer  or  palatines;  j)haryngeals  little  develope<l;  (es(^>i)hagus  armed  with  numerous  horny, 

l)arl)e<l,  or  hooked  teeth.     OjK'rcular  Inmes  sm<K)th,  not  stTrate.     (tills  4,  a  slit  U'liind  fourth.     (lill- 

membranes  either  separate  and  free  from  {SfronuUemu)  or  broaiUy  joined  to  isthmus  (Strfnnah'olduiu')^ 

restricting  gill-openings  t<^)  sides,  as  in  Chuioiiipternn.    Gillrakers  rather  long.    Pseu<lobranchia'  pn»sent. 

Cheeks  scaly.     Preopercle  entires  or  s<.»rrate.     T^ateral  line  well  developed.     Dorsal  fin  single,  long, 

with  the  spines  few  or  weak,  often  ol>solete;  anal  fin  long,  similar  to  soft  dorsal,  usually  with  A  small 

spines,  which  are  often  depreasible  in  a  foM  of  skin;  ventrals  thoracic,  i,  5  in  the  young,  but  rtnluce^l 

or  altogt»ther  wanting  in  the  adult;  caudal  fin  well  forked.     Usually  no  air-blailder.     Pyloric  cjeca 

commonly  numerous.     Vertebne  30  to  86. 

a.  Dorsal  and  anal  fins  ver>'  high  In  front,  antGri(»r  lobe  falcate:  body  nuborbicular Peprilus.  iV2 

(ui.  Dorsal  and  anal  fins  moderately  elevated  in  front,  anterior  lobe  Hcart*ely  falcate;  Hide  witli  aserieaof  larj^e,  wide-.«<et 
I)ores  above  lateral  line Poronotv.s 

Oenns  62.  PEPRILU8  *  Cnvier.     The  Bntter-flflhes. 

Body  ovate  or  suborbicular,  strongly  compresse<l,  tapering  into  a  slender  caudal  peduncle,  which 
is  not  ketded  or  shielded.  Head  short,  compressed,  profile  obtuse.  Mouth  small,  terminal,  jaws 
8ii]je<iual.     IVemaxillaries  not  protractile.     Jaws  each  with  single  series  of  weak  teeth.     Scales  very 

*The  name  Rhomhutt  I^ci^pe<le  (1800) ,  which  ha.s  long  l>een  in  nse  for  thi«  Kenu.s,  is  preoeeupicHl  by  Wunnhm  Humph- 
reys (1797),  a  genuB  of  inolliukH.    The  next  available  name  is  l*cprUu9  of  Cuvier  (1817). 
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pmall,  eycloiii,  silvery,  liKieely  inwrte<1.  e:tt*'n<iing  on  vertical  fiti!".  (Ipcrvular  bone*  entire.  (lill- 
meiiiliranec  wjiarate,  free  from  iglhiuus;  gillrakera  incKliTate.  lateral  line  (■onlinumu>,  roni'urrcnt 
with  iMck.  Dornal  liu  lonfc,  more  iir  le»<  eli'vateil  in  front,  iireciileil  by  a  few  imtistini't  Npiiiil>i 
usually  [ine  or  itiiire  iirotuinlK-nt  t^piutv  in  front  of  ilorsil  aud  anal,  each  of  tlie^  with  a  free  ]H)int  Ixitli 
aiileriorly  ami  pointeriorly;  anal  fin  similar  to  dcirsal,  or  »ihorter,  UMially  witli  three  Mniall  fjiineii; 
ventral  tine  wanting;  a  ningle  Hiiiall,  eliarp  npine,  attaoheil  lo  pubic  boue,  occupying  the  place  of  the 
veiitrals;  jiectorals  long  ami  narrow;  lauiial  wiilely  forkeil. 

There  are  ItuI  few  upecicc  of  thi^tn'nus,  imi^ly  Anierlian.  /V/.nV'ixiUHt'ivfniiii  .VfrvuiMi^iii chiefly 
in  the  prominence  of  the  pelvic  iMine,  which  projectt<  in  a  taniina  lieyuud  the  i^kin.  Sjiecie:^  of  fflromolnu 
cHt-iir  in  Europe  ami  ^uth  America,  but  none  within  our  limits. 

Only  one  of  the  two  recognizeii  ejiecies  is  known  frijni  Porto  Rico. 


I.  Doraal  nyt  Btiout  ii 


89.  Peprilua  pom  (Linmcus).     " I'alumfla" ;  Harrtrl-fi'h;  Piip/nhfith. 

Hca.1  .1.6;  depth  1.5;  eye  3;  Piiout  4.7;  niaxitlar>'  3-'i;  mandible  3;  interorbital  3.5;  D.  ill,  42; 
A.  II,  :tli;  poi-toral  and  caudal  2.5  in  Uidy;  iH^les  aliont  SO. 

iliKiy  nearly  circular  in  outline,  strongly  coinpre«*«l,  with  a  very  Hhort  anil  sleniler  caudal 
[Nilunde;  hea<l  nnall,  not  at  all  pointeil,  its  anterior  outline  Msnvly  breaking  the  nearly  even  curve 
fnini  alKiveand  below;  mouth  very  miall,  oblii|ue,  lower  jaw  not  prnjectii^,  maxillary  reaching  front 
of  eye;  teeth  in  jaws  iqnall  anil  weak,  nnii>crial;  lateral  line  unaruii-d;  dorwl  ami  anal  lini>  falcate, 
their  anterior  ray?  much  produced,  th<ii>e  of  anal  reaching  l>ai>e  of  caudal  or  beyond,  tiling  of  dortnl 
i^hiirter,  reachitiic  middle  of  fin  when  depressed;  csuilal  lobei"  l"mg,  equal,  the  fin  well  forked;  ventrals 
wanting,  a  miiall  epine  Miiiiiar  to  aiial  Mpinee  in  their  jilaiv;  wales  somewhat  decidnoiui. 

(.'olor  in  life:  Pale-blue  aliove,  nlvery  on  indes  and  Im'Iow,  rich  bluieh  or  purpli»>h  iride?<vnce 
everywhere;  insidi'  of  ninuth  und  ton^nie  inky-black,  the  jaw  pale. 

Atlantic  coaut  of  United  Statee  from  Massachusetts  south  to  Jamaiui,  Porto  Bico,  and  Urasil. 
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This  species  reaches  a  length  of  6  to  8  inches,  a  weight  of  a  half  pound  or  more,  and  is  a  highly 
valued  pan-fish,  particularly  common  along  our  south  Atlantic  coast.  It  is  apparently  not  cxjmmon  in 
Portr>  Rico,  as  only  two  si)ecimens  were  obtainetl,  6.5  and  7.5  inches  long,  respectively,  from  the  San 
Juan  market. 

Paru  BrmHlicnftf  congener,  Sloanc,  Hist.  Jamaica.  285,  1727,  Jamaica, 

t>tromatctis  parxL  LinnjeuH,  Syst.  Nat.,  cd.  X,  248, 1758,  Jamaica;  based  on  Sloane. 

Chirtodfm  o/qrtVfo/i/*  Linnceus,  Syst.  Nat.,  ed.  XII,  400, 17ti6,  CharlcHtoii. 

Stenujptyx  gardrnii  Bloch  &,  Schneider,  Syst.  Ichth.,  494,  1801,  Charleston;  after  Linna'UK. 

StromaUms  longipinnis  Mitchill,  Trans.  Lit.  &  Philofl.  Soc.  N.  Y.,  I,  1815,  366,  New  York. 

Hhombus  paru,  Jordan  &  Evermann,  1.  c,  966, 1896. 

PeprUtu  paru,  Jordan  &  Eyermann,  1.  c,  3197, 1900. 

Family  XXXVIII.  CHEILODIPTERIDiE.     The  Cardinal-fishes. 

Body  oblong  or  elongate,  sometimes  compressed  and  elevated,  covered  with  rather  lai^ge  scales, 
which  are  striated  and  ctenoid  or  sometimes  cycloid;  cheeks  scaly;  lateral  line  continuous;  cleft  of 
the  mouth  wide,  oblique;  villiform  teeth  on  jaws  and  vomer,  and  sometimes  on  palatines;  canint^s 
sometimes  present  (teeth  wanting  in  Brephostoma) ;  preopercle  with  a  double  ridge,  its  edge  entire 
or  slightly  serrated;  opercular  spine  little  developed;  lower  pharyngeals  separate,  with  sharp  teeth; 
pseudobranchiae  present;  branch iostegals  6  or  7.  Dorsal  fins  well  separated,  the  first  with  6  to  9  rather 
strong  spines;  no  dorsal  sheath  or  furrow;  anal  fin  short,  usually  with  2  spines,  sometimes  with  3  or  4; 
ventral  fins  thoracic,  i,  5,  without  axillary  scale. 

Small  fishes  of  the  tropics,  especially  abundant  in  the  East  Indies,  some  of  them  in  fresh  water, 
most  of  them  in  rather  deep  waters.    Color  often  bright-red.    Genera  about  15;  species  about  130. 

Cheilodipterin-s: 

a.  Body  oblong,  not  greatly  compressed  nor  greatly  elongate;  anal  spines  2,  rarely  3;  teeth  present  in  Jaws  at  least 

b.  Anal  fin  with  two  spines;  soft  rays  usually  8  or  9. 

c.  Canines  none;  teeth  all  villiform;  lateral  line  normal. 

d.  Palatines  with  teeth. 

e.  Scales  large.  20  to  30  in  lateral  line. 

/.  Preopercle  with  its  posterior  edge  distinctly  serrate,  at  least  in  young Apogon,  63 

/.  Preopercle  with  its  ridges  entire  at  all  ages Apogoxichthys.  64 

rr.  Scales  small,  40  to  45  in  lateral  line Glossamia 

dd.  Palatines  toothless;  teeth  moderate;  eye  very  large;  body  elongate;  scales  rather  small;  preopercle  entire  or 

nearly  so Epioonus 

re.  Canines  present  in  jaws.    Dorsal  spines  6;  opercle  unarmed;  anal  spines  2 Cheilodipterus 

bb.  Anal  fin  with  3  spines  and  8  soft  rays;  no  teeth  on  vomer  or  palatines;  no  canines;  caudal  rounded;  opercles 

entire;  body  moderately  elongate Amiichthts 

SCOMBROPIN.S. 

aa.  Body  elongate,  the  form  approaching  that  of  the  barracuda  (Sphyrtena) ;  mouth  large;  anal  spines  3  or  4. 
g.  Teeth  subequal,  without  distinct  canines;  preopercle  serrate.    D  vii-i.lO;  A.  in,  7;  scales  small,  about  60. 

SPHYRiENOPS 

gg.  Teeth  unequal,  Jaws  with  long  canines;  preopercle  entire  or  nearly  so. 
h.  Second  dorsal  and  anal  long,  each  of  12  to  14  soft  rays;  soft  parts  of  vertical  fins  scaly;  scales  rather  small,  45  to  50. 

SrOMBROPS 

hh.  Second  dorsal  and  anal  short,  each  with  7  to  9  soft  rays;  vertical  fin.s  scarcely  scaly;  scales  large,  about  30. 

Hypoclydoni^ 

Genui  68.  APOOON  Loo^p^de.     Kings  of  the  Mullets. 

Body  oblong,  compressed,  covered  with  large  ctenoid  scales.  I>ateral  line  continuous,  with  20  to 
30  scales.  Head  large;  mouth  wide,  oblique,  maxillary  extending  to  lx*low  middle  of  large  eye; 
villifonn  teeth  on  jaws,  vomer,  and  palatines;  no  canine  teeth;  preopercle  with  a  double  ridge,  the 
edge  somewhat  serrate,  at  lea^t  in  the  young,  becoming  entire  with  age  in  some  spe<ues;  opercle  with 
spine  l)ehind.  Gillrakers  rather  long.  Dorsal  spines  0  or  7,  strong;  second  dorsal  remote,  short;  anal 
with  2  spines  and  8  or  9  soft  rays,  se<fond  nuich  the  longtT,  soft  part  similar  to  soft  dorsal;  pectorals 
and  ventrals  moderate;  vertebrae  11  |  14  =  25.     Wanii  seas;  the  sjwcies  numerous. 

a.  Ba.««c  of  candal  with  a  distinct  round  blackish  blotch  (mrely  wanting). 

b.  Base  of  soft  dorsal  without  blackish  .«^id(11e-Iiko  blotch. 

c.  Opercle  without  dark  sjKit;  cheek  without   evident  dark   dots;  soft  dorsal  much   higher  than   s[)inouH:  wnles 

28  to  30 imbcrbis 

aa.  Base  of  caudal  without  blackish  blotch. 
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if.  Siili  iliiMl  wllh  ■  ruunil  Llock  hlobh  bclnw  It  and  a aiinllar  one <in  niuiUI  tntlutii'lc  nbnvi':  x'ali 

r.  Bo<I>-wiih[tfu'bUck>pii-kiiorm>nr:abUvkl!ih  t«rbitwMn  Iv-t  n;^  »f  mil  ilixvil  iinrl  uiwl.  h 

pcJxnde 

<■  11  ;•->!■.■<: k»:  lui  ciilK't  illMlini-I  mHtkliiEs:  i^'hIi-s 


100.  Apogon  sellicauda  Kvi 


n  A  Maish,  i 


»■  species. 


H«m1  2.6;  depth  3;  eye  2.7;  snout  4.75;  n)axil1an'2;  mandi tile  2.2;  inten.rbita}  J;  D.  vi-i,  fl;  A.  ii, 
7;  pcales  2-27-10.  Body  ralhernhort;  heal  lai>tH:  laiudal  peduncle  long,  ileep,  anil  i-nmpres^ed;  mouth 
large,  Little  oblique,  maxillarj-  reaehing  pai^  pupil;  eye  verj- large;  preopercle  finely  serrate;  scales  large, 
finely  ctenoid;  lateral  line  complete,  following  curve  of  beck.  Fini^  moderate;  secund  and  third  dorsal 
^inefl  longed;  tin<t  anal  ppine  very  ^hort,  ^ei'ond  about  equal  to  eye;  pectoral  long,  1.65  in  bead. 

Color  in  life:  Rich  ecarlet,  nearly  uniform;  a  jet-blai'k  epot  as  lar^  aa  pupil  on  opercle  and 
auotlierof  mme  i>ize  on  side  between  lateral  line  and  Latie  of  t>oft  dorml;  a  dark  blotch  from  opercular 
p|>ot  to  eye,  lieneatb  which  are  a  few  brownish  epeeks;  axil  of  pei'toral  somewhat  dufky;  top  of  head 
and  iniout  with  small  black  specks;  caudal  peiluncle  with  a  broad  saddle-like  dusky  arui  close  to  Iwge 
of  caudal  lin;  a  few  ^mall  dark  t^iieckn  on  dormi,  anal,  and  <audal  lins. 

In  alcohol,  the  color  fades  to  pale  yellowish,  white,  the  black  s[)ots  and  ppecks  persisting. 


Fig.  m.~Apopnn  w 


This  intermtinf!  apeelee  is  evidentiv  <-lo(<e  to  .1.  mnnilnlut,  hut  differ?  in  its  much  laryer  eye  and 
in  coloration.  In  four  specimens  of  -1.  m/ic"/n/(iji  examined  the  eye  was  3.2o,  3.3,  3..'i,  and3.>'>in  head, 
r(fT^'ti^'«ly-  A  specimen  of  the  same  size  as  the  type  of  the  present  s[>ecies  haf  the  eye  3.5  as  against 
2.7  in  said  type.  The  coloration  is  also  very  different.  In  .1.  nviruliitut  tliere  is  a  definite  lateral 
blai'k  ppot  alKHit  the  size  of  the  pupil  on  the  upper  posterior  part  of  the  caudal  pe<luncle;  the  opercle 
and  poi>tiK*ular  region  in  Kime  RjiecimenB  have  a  few  minute  dark  specks  somelimen  fortning  an  olwcure 
<>|H'riiilar  blotch;  and  the  lips  of  the  anterior  dorsal  and  anal  rays  and  the  outer  caudal  rays  are  quite 
blai'k.  In  -1.  i^Hirnudn,  instead  of  the  definite  bliu-k  spot  on  the  caiKlal  peduncle,  there  is  a  broad 
dark  sailille-like  area  completely  surrounding  the  peiluncle  except,  poivibly,  at  the  under  eilge;  there 
isaileflnile  blai-k  spot  nearly  as  large  a)>  that  un<ler  soft  dorfal.on  the  miildle  part  of  the  oiierele,  and 
frrim  thiiia  broad  dark  band  runs  forward  to  the  eye.  Theti|*ot  thecauilal  loliesaiul  of  the  anal  and 
Bott  dorsal  are  broken  in  the  type,  but  they  do  not  seem  to  have  bt-en  black,  as  in  -I.  mamlittiui. 

This  species  is  luLscd  ui>on  a  single  s]>ii,-iinen,  X.iH  iiic-hcs  long,  obtaineil  February  11,  1H9U,  on  a 
coral  reef  at  Culebra  Island.     Type  No.  49520  U.aX.  M.     (w/Ja,  saddle;  cuuttti,  tail. ) 
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Q«nDi  64.  APOOORICHTHTS  BleekBr. 

Tliia  icenus  differs  fniui  A/xyoii  only  in  having  tim  pTt><i[ien'li;  yntin-  at  all  antv;  in-aUv  vt-ry  large 
(1!0  to  2fi)  and  cycluiil.  Small  sjiei'ies,  similar  in  lialiit  tu  thix*  of  A]>og"ii,  fnunil  in  tlic  tnipital  eeoH. 
Tin-  ftenua  is  ecartvly  dintinct  from  Apogmi. 

h.  VpmrHla«hon,  ni)tn«ililngv.-nt:<loniiil™)avl-l.3 oiuliK.IOl 

I*.  Vi'TUmlKionK,  (rx[riidl»Bbi'yoii<i»iml;donal  ™>-«vii-i.  » UrUalui 

aa.  ScaltiflinUlLTHllliicaa;  vcnlmlslung,  n'tirhlnK  lH.>y»li<1  fri'iil  ••!  iimil;  iK-ly  t'viT) » hen-  uHli  lilm'k  h|H.vks:  donii] 

Vl-1,     9. ..,.^--r..-,------r--.r---- ----- -- -----.----.----.------------        ^  II  BCf  fctClO/ iH 


Flo.  fl.—Ajiuuo'i'Mlij/e  nMin. 
101.  ApogonichthyB  alutua  (Jonlaii  &  Gilbert). 

Heaf!  2.4;  .Ifptli  2.75;  iiye  3;  miout  4.75;  iiiaxiilary  2;  mandible  1,8;  interurbital  4;  ]).  vi-i,  9; 
A.  II,  t);  wall's  l-2:i-7.  B(nly  short  and  liiwp;  hi-ad  fom|) reused,  short  ami  higli,  it«  livii^bt  al  occiput 
uix-tHivi'iitliH  ita  k-n(.'tli;  fiiuiit  Hhiirt  and  hlniit,  lon^  than  interorbital  width,  about  half  iliuniutor  of 
orbit;  muulii  very  oblli]U(.',  maxillary  rtiai'liing  bvyoml  pnpil,  but  nut  to  ]xiM(t.>rior  iiiuiTiiiii  of  orbit; 
k-ngth  »f  maxillary  1.75  in  bead;  <txth  in  narrow-  villifonn  baudu  in  eat-b  jaw,  tbixte  on  viimcT  and 
(KtlalinfH  ininnte;  I'ycof  moderate mIzc,  2.8  in  head;  orbital  rimelevati-daljovi'andlx'hind;  inti'rorbilal 
widtb  S.Xi  in  head,  wilb  a  low  lueiiian  liint;itiiciinal  ridge;  botli  ridgeB  of  preo])en-le  entire;  open;le 
without  ppine;  gillrakcn  xlendcr,  loii)!i.'i^t  rather  more  than  lialf  diameter  of  orbit,  8  or  9  on  anierior 
braneh  of  outer  areh.  Fin>t  dorwl  low,  of  t>  rather  weak  t>pin<n>,  its  tia^  two-Hfthe  lenjith  of  bead,  ami 
t^iual  io  (i^reatiift  height  of  fin;  iit!(^>n<l  donwl  high,  Inngc-xt  ray  1.5  in  bead.  Aiinl  similar  t«  second 
dorml;  Mfoiid  anal  »pine  balf  length  of  longext  my,  which  i^  <.imtaini.'<l  1.75  in  liead;  caudal  1.3:1; 
ventrals  not  reaching  vunt,  I.GIi,  and  pectotalH  1.75  in  length  of  head. 

Color,  ru)<ty-re<l,  with  ttilvery  luster;  i^ideH  of  biiad  tittle  reddii<h;  IxMly  and  fins  everywhere 
nnich  soiled  and  freckled  with  ilark  poinfi<;  limt  dorsal  lilackiHli,  tliickly  punetatc;  Beeonil  don<al, 
anal,  and  caudal  yellow,  nnutty,  with  dark  iMiiits,  [Ki^erior  half  of  the  caudal  more  dusky;  ventralH 
enmtly-yellow;  pectoralu  colorless. 

Found  OH  the  Snapper  Bonks  off  PenauMla  and  Tam|>a  and  at  I'orto  RIitd,  wiiere  one  specimen  2 
inches  long  wbh  seineii  in  <.iuanica  Kay  January  28.  t'niil  now  the  only  sjK-vimunij  known  hatl  U-t-n 
obtaini-il  from  the  rtoinaehs  of  rtn)  Miapjiers,  Xaiiinniiii  iiiiii,  which  jiroliably  all  came  Iroiii  deptbi'  i>(  21) 
to  50  fathoms.  The  finding  of  this  species  in  ttliallow  water  near  the  shore  is  tlierefore  an  interesting 
aiidition  to  our  knowledge  of  its  liabits. 
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Family  XXXIX.  CEXTROPOMID^.     The  Robalos. 

Thin  family  in  defined  thiw  bv  I*rofe8«)r  Gill  (Pnx*.  U.  S.  N.  M.  1882,  484) : 

**Typii'al  ac-anthopterygiann  with  the  postorbital  portion  of  the  skull  ImigiT  t}ian  the  <M*ul(»-n^ral; 
the  |»arietalH  behind  the  couHtriction  eontinuoas  with  the  epiotics  and  transverse  laniinie  arising  from 
the  supraoeeipital  crest,  the  three  together  forming  a  well  differentiated  jiosterior  oblong  pentagonal  or 
hastiform  area;  the  re-entering  parietal  sinuH,  with  its  anterior  margin,  produr*e<l  forwanl  nearest  the 
tipisthotics;  the  exoocipitalH  well  develope<l  and  contiguous  above  the  foramen  magnum;  the  vertebrae 
in  typical  number  (10-+- 14)  and  longish;  the  anterior  two  partly  coossifie<1  and  the  first  with  eellifonn 
ajMjphyses  extending  backward  and  embra<'ing  the  second  vertebra;  the  vertebne  m«»stly  with  fovea*  <»r 
pits  for  the  ribs  and  only  with  developed  parapophyses*  for  the  posterior  (6  to  10)  i>airs  of  ribs;  the 
se*-on<l  neural  spine  suberect,  and  with  laminifonn  extensions,  which  embrace  the  first;  neurapophyse^ 
and  neural  spines  of  other  vertebne  depressed  at  their  liases  continuous  with  the  zygapophyses  in 
front,  and  slightly  curved  upwani  at  their  tips;  the  hsemal  spines  resembling  the  neural.*' 

SubcK'ular  laminae  pnKluced  behind  in  a  pointed  process.  Kxternal  characters  are  the  elongate 
Ixxly,  with  elevatfni  back,  straight  alxlomen,  and  angulated  base  of  anal.  Scales  ctenoid,  varying  in 
size,  lateral  line  (conspicuous,  extending  on  caudal  fin,  the  tu^)es  straight,  (n)nfined  to  basal  half  of  s4-ale. 
Head  depressed,  pike-like,  lower  jaw  projecting;  villifonn  teeth,  in  bands,  on  jaws,  vomer,  and  palatines; 
tongue  smooth.  Maxillar>'  broad,  tnmcate  Ijehind,  with  a  stn>ng  supplemental  bone.  Pseudobranchia* 
present,  small.  Preopercle  with  a  double  ri<lge,  |»osterior  maigin  strongly  serratinl,  with  larger  spines 
at  angle;  preorbital  and  suprascapula  serrated,  ojiercle  without  tnie  spines.  Gillrakers  long.  Dorsal 
fins  well  separate*!,  first  with  8  spines,  first  and  .♦second  short,  third  and  fourth  longest;  anal  with  3 
spines,  second  strong,  thirrl  long  and  slender,  these  fins  moving  in  scaly  slu*aths.  Caudal  forkeil. 
Ventrals  large,  i,  5,  inserted  well  behind  pectorals,  a  sc'aly  pnxvss  at  their  base;  pectorals  narrow  and 
rather  pointe<l,  upper  rays  longer  than  lower.  Branch iostegals  7.  Air-blatlder  well  develoi)e<l,  simple, 
or  with  appendages  anteriorly. 

This  family  comprises  about  15  species,  all  American  and  referre<l  to  one  genus.  They  are  gamc^ 
fishes.  excellent  as  food. 

Oenoi  65.  CEHTSOPOinTS  Lac^pMe.     The  Sobalot. 

The  characters  of  this  genus  are  included  in  the  above. 

In  American  waters  this  genus  contains  14  species,  as  recognized  by  .Ionian  <fe  Evennann,  only  2  of 
which  are  known  from  Porto  Rico.  All  the  species  an'  <*(  s<»me  value  as  f<KMl-fislies  and  some  of  them 
reach  a  large  size.  They  o<*cur  on  both  coasts  of  tropii^al  .\merica  and  an*  fishes  of  shallow  or  moderate 
deptlis.  two  or  three  of  them  even  ascending  fresh-water  streams  for  considerable  distances. 

fi.  Preorbital  entire  or  very  faintly  serrated;  spines  of  fln.«  moderate,  none  more  than  half  hea<l;  lateral  line  blaok, 
with  about  70  scales  (pore^):  caudal  fin  firi(»rt:  air-bladder  a*<ually  with  reour\'ed  appendages  at  its  anterior 
end;  anal  with  G  }«oft  TSky».  the  la5t  cleft  to  baM.*.    Size  larye. 

h.  Api»endages  to  air-bladder  shon.  yhortor  than  eye;  m.*c«»nd  anal  »pine  projecting  beyond  third undfcimaU*,Wl 

on.  Preorbital  with  well-developed   retrorw  teeth,  e^^^eoially  pofe>leriorly;  air-bladder  without  appendages;  npines 
longer.    Size  comparatively  small, 
r.  liiteral  line  in  a  narrow  black  streak. 
tl.  .^•akt)  moderate  or  large.  .W  to  fiO  in  lateral  line:  second  anal  spine  very  strong;  ventrali«  more  or  lew  dusky,  usually 

broadlv  tippe<l  with  black:  anal  ray.«  in.  7.  Heitind  spine  a  little  shorter  than  third. 
/.  Scales  in   lateral  line  57  to  60;   second  anal  Kpine  very  long.   1.19  to  l.CO  in  hea<l:   depth  of  body  3.66  in 

length pedimariila 

tt.  Scales  in  lateral  line  51  or  f^\  second  anal  spine  1.66  in  head.  Rody  more  slender,  the  depth  :).7o  in  length.,  curirri 
dtl.  Si>ale»  small,  aliout  70  in  lateral  line;  ventrab<  {lale;  sec«»nd  anal  spine  strong,  espial  to  depth  of  body;  anal  rays 

III,  6 mexicanyf 

rr.  Lateral  line  pale,  not  in  a  dark  stripe;  ventral  (inx  yellowish,  without  black  tip. 
/.  S<'ak*^  very  small,  about  HO:  sides  of  body  parallel  with  each  other;  se<*oiid  anal  spine  kmger  than  third.  ei|ual  to 

depth  of  body:  anal  rays  in,  7 paraUdu*,  1(0 

If.  Scales  small,  (^\  second  anal  spine  very  long,  about  ii|Ua]  to  depth  of  body;  third  anal  spine  same  length;  angle 

of  preopercle  with  about  6  long,  C4»nil>-like  i«*«*th;  anal  rays  in.  7 peHimitu* 

Jff.  .ScaU*s  large.  49  to  .V{  in  lateral  line:  eye  m<Mleratc.  alxMit  Gin  head:  anal  rays  in.  G. 
[1.  Body  mi^Mlerately  elongate,  the  depth  ^.'iTi  to  .l.t'ii*  in  lengtli. 
h.  Si'ales  U'fore  dorsal  .«uiall,  IG  to  IM  in  muiuUt,  niuxillHr\-  r%>aching  ymcrX  fn>iit  of  pupil.    Third  dorsal  ^pine  half 

lu*ad;  M^ah.*^  .'>| anmttHt 

hh.  .*N*ales  iM^forr  d«>rsiil  not  crowde<l.  10  !<•  14  in  numlMT;  iiiaxillary  barely  reaching  front  of  pupil;  third  dorsal  spine 

lei«  than  half  head;  H*alii«  7-.'i:^l  1 ujflwiV 

.'/</.  Body  more  elongate,  depth  4  in  length:  thesc<.'ond  anal  spine  excendvely  long,  1.1  times  depth  of  the  Nidv: 

wales  .13 enfif*  ru* 

F.  C.  B.  IWO— 10 
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102.  Oentropomus  undecunnlia  (BliK-h).  ''Rulmh";  Siioiik. 
He8ii:J;  ili'ptli  4.25;  eye  7.75;  n[ioHt;i.5;  niaxillarv  2..i,  ivwliinR  [wst  midcile  of  cvf;  iiilerorliiial 
eijual  to  eye:  l>.  vii  or  mi'-i.  10;  A.  iii,  6;  ecftlec  11-7.5-12,  alnnit  IH  U-Utrv  .Inraal;  >t'illraki-n.  4  -  fl. 
Boily  etuut.  not  riiuch  i'(iiii|>reHi<^l;  hetul  long  and  [>oiiite<l:  mouth  large;  lower  jaw  xtniiiglr  iirojiftiiig; 
lireorbital  faintly  or  not  at  all  wirrate;  preopercle  ami  iiitenipercle  nerrate;  iiulKi|)t'n'ular  flap  bnuul; 
I'mnin)  ri(l)K>4  |)roiniiienI;  (tnulnl  peiluncle  Htout,  ittt  leaxt  width  2.5  in  ilti  leat<t  depthi;  fiiiri  inodurate; 
Krat  and  laetnnd  ilnrsal  npitief  very  iihort,  fkft  8onietiiiie«  abHent,  thinl  alioiit  2  in  head;  lirst  anal  tipin« 
vury  flhort,  Hei'oiul  vei^-  i^rong,  alMiut  2.0  in  head,  umially  a  littl<^  longer  than  Ihird,  whicli  if  more 
slt-nder;  pei'loralw  long,  alxiut  2  in  lieaii;  ventrals  long,  slightly  greater  than  the  |>«;tiiral;  waleB  mini- 
emie,  elosely  imbrii'ateil,  rather  finn. 

(.'olor  in  life:  Irn^jnilarly  iritleBcenl-green  alx)ve;  top  of  head  grayish,  I'heekn  fiilven',  with  gol<leii 
waali;  liiuer  jaw  flefh-i'olor.  with  Home  blue;  lateral  line  darkent  posteriorly;  Hide  silvery,  with  hght 
purple  iri<lt.>«iivm-c;  umler  parte  white;  tinHall  pale,  ventral^  darker  at  tiitn,  caiidul  dark-pilged. 

Color  iu  i>pirilH:  < in-eniflh-oHve,  mhas  dull-silvery,  lightiir  below;  tine  all  i>alu  except  dorHBli<, 
whirb  are  dark:  lutural  line  Iilai-k. 

A  L-omiuon  fixid-flHli  in  Porto  Rico,  where  it  r(«i^hm<  a  length  of  2  or  :(  fe«t  or  mure,     S[i(M-itueiui 
were  obtained  at  San  Jnan,  Ponce,  I'alo  Se*i),  Mayaguex,  and  Arroyo. 
Sn-irwi  nmfn-jniifi*  Blwh,  Ichlh.,  VI,  60.  pi.  »n.  im.  JmontCH. 

CVNfrajHHNiix  «H-hTi-iradiatiu  L<u»!|>Me.  HIM.  Nil.  I-olw..  IV,  -X^.  mr.:.  .ItunHlca:  Hllrr  BliKh. 
lYna  toBWmi  Lfu:epv<lc,  Hia(.  Snl.  Puiw.,  IV,  »97,  IWi.  C^rruiie. 
.>ftl/r.TBci  aarrorirldit  LwM^iiMe.  Hlrt.  Nut.  Piiiw.,  V.  SH.  \m.\.  M»r1iiiiqii«, 


103.  Ceotropomus  parallelus  Poey.     ••Robah." 

Head  2.7;  depth  :!,3U;  eye  5.7;  imout  ;l.4;  masillarj-  2.4,  reaching  pant  middle  of  t?yc;  mandible 
I.H;  interorbital  7,  lew  than  eye;  H.  viii-i,  111;  A.  in,  7;  «eaUs'  12-80-14.  Back  i-onHidenibly  elevated, 
making  liody  deeper  and  anli^rior  pntflle  mure  r'teep  than  in  (\  tiiuWuiial'if.  It  difierw  alwi  fnini  that 
s|«-i'iei»  in  the  much  lew  ])rojei:tir^E  lower  jaw,  stronger  Kerratioiu)  of  pre<irbital  an<l  pr*s)j)erclp,  fnialler 
H'alei',  and  color  of  the  lateral  line,  which  in  pale  insteail  of  hiai'k. 

Our  r<peciineni> iliffer  nlightiy  from  Poey'H <leM'riptioii  of  O.  immUrl-in:  Secon<l  hiiuI  spine  IhU  two- 
Ihinls  depth  of  l)ody,  tliinl  vcy  nearly  ux  long  an  M-eiind;  ntlierwiw  [dcniicat  with  it. 

Color,  mlvery  in  life,  inclining  til  bramy-olive  on  back;  in  8pi rite,  faint  longitudinal  »>treaki',  pale 
U-li.iw  bnt  brownish  <m  liai'k,  traverse  the  ruwc  of  pcalen. 

Thiii  is  a  wiiall  fpit-ie!',  rarely  ex<-ee<ling  a  fiHii  in  length,  found  alionl  t.'ulia,  Siinlo  iVinilntni.  iVirlo 
Uic<),  and  at  Pernuinbn<ii.  It  entcn"  ri\en"  anil  lakei'  and  may  Ik'  found  at  long  dlHlariciv  from  pall 
water.  In  Porto  Rico  it  ascendi"  the  largi-r  Ntnimiw  well  toward  the  interior  of  the  islnnd,  Xunierouw 
exaniplef  frotii  ibi'  Kio  l.oi«i  were  Keen  bawki'd  alxint  the  clructc  of  Cagiiaw.  One  fmni  this  place  i.«a 
foot  in  It^nglli.  i '.  <iuileriiii>ilii>  ilIho  entcn<  the  riverp-  but  does  not  ascend  m>  far  hh  iloes  thin  one.  hjich 
sjMi'iei'  jHis'ew^'i'  mhuc  game  iinaliticK  and  lioth  uri'  songht  by  the  loi'ul  Ilngk'l'^'.  The  l)CBt  lii-hing  ik 
Hild  tol>e  intl»'lowert>ortl<insof  IheKiodela  Plata,  Manati,  and  the  Kio  <lninde  de  Arwdlx). 

iJcalroiviHHi-  p'tniU'.lat  I'm'}'.  Memurliu.  II.  ysi,  IxCU,  Iliivntm  iiml  I'lviifui'Kin-;  Junlnii  Ji:  Kvcnuuiiii,  1.  c,  li;rj.  iii>h>. 
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Family  XL.  SERRANID.^.     The  Sea  Basses. 

Boiy  ohlonjr,  inoix'  or  le««  i*C)iupref*iH.Hi,  covered  with  a<lherent  M-aI«*s  of  nuMierate  or  small  size, 
which  are  UHiially  but  not  always  ctenoi<l;  dor^il  and  ventral  outline**  usually  nt it  ix»rfe<*tly  correspond- 
ing. Mouth  ino<lerate  or  lar^,  not  very  obli(|ue,  the  preniaxillary  protractile,  and  broad  maxillary 
Uisually  not  nlipping:  for  it«  whole  length  into  a  sheath  fonne<l  by  prt^irbital,  which  is  usually  narrow. 
Supplemental  maxillary  present  or  absent.  Teeth  all  conical  or  i»ointe<l,  in  Imnds,  present  oo  jaws, 
vomer,  ami  jialatines.  Gillrakers  long  or  short,  usually  stiff,  arme<l  with  teeth,  (iills  4,  a  long  slit 
l>ehind  fourth.  P8eud<»branchi£e  present,  large.  Lower  pharyngeals  rather  narrow,  with  p<»int(Ml 
teeth,  separate  (except  in  CentnujeuyA.  (Till-membranes  sejiarate,  free  from  isthmus.  Branchioste- 
gals  normally  7  (occasionally  6).  Chet»ks  and  opercles  always  st-aly;  pre<»percle  with  its  mai^gin  more 
or  less  serrate,  rarely  entire;  oi)ercle  usually  ending  in  one  or  two  flat  spine-like  points.  Nf>strils 
double.  Lateral  line  single,  not  extending  on  caudal  fin.  Skull  without  cranial  spines  and  usually 
without  well-develojHHl  cavernous  structure.  No  suborbital  stay.  Post-temiM>ral  normal.  Secoml 
suborbital  with  an  internal  lamina  sup|)orting  globe  of  eye;  entoi)terygoid  present;  all  or  most  of  the 
ribs  inserted  on  transverse  prtK'esses  when  these  an*  <levelope<l;  anterior  vertebne  without  transverse 
processes.  Dorsal  spines  usually  stiff,  2  to  15  in  lUHnlier;  soft  dorsal  with  10  to  'Mi  rays;  anal  fin  rather 
short,  its  soft  rays  7  to  12,  its  spines,  if  present,  always  3,  in  certain  genera  (GramniiMimv,  Hi/jftirimr) 
alt^>gether  wanting.  Ventrals  thoracic,  usually  i,  ."S  (i,  4,  in  PhKinpiuir),  nonnally  develoi)e<l,  without 
distinct  axillary  scale.  Pectoral  well  develoi>ed,  with  narrow  l)ase,  rays  branche<l.  Cautlal  i^Hluncle 
stout,  the  fin  variously  forme<l.  Vertebne  ty|>ically  10  —  14=24,  numlxT  sometimes  increastnl,  never 
more  than  35.  Air-bla<lder  present,  u.*»ually  small,  and  a<lherent  to  wall  of  abdomen.  Stomach 
ctecal,  with  few  or  many  pyloric  appendages;  intestines  short,  as  is  usual  in  caniivorous  fishes. 

The  Sermnida-  include  60  to  70  genera  and  about  400spei"ies;  camivon.nis  fighes,  chiefly  marine,  and 
found  in  all  warm  seas;  several  genera  found  in  fresh  waters,  comprising  most  of  the  family  of  P<tciV/;i\  as 
understoo<l  by  Guntherand  others,  exclusive  of  tho«ae  with  imperfcM't  i»seu<iobranchiae,  thosc»  with  one 
or  two  anal  spines,  those  with  thenumlxTof  vertebne  increase<l,  those  in  which  the  whole  length  of 
maxillary  slips  under  preorbital,  and  those  with  anal  fin  many-raye<l,  and  cranium  shortene<l  liehiud. 

<i.  Anal  Hpines  3.  well  develope*!.    IXorsal  fin  jsingk*.  s<>metinu'5'<k»e|>Iy  «livitU'<i. 

h.  Maxillary  with  a dlRtinct  j»upplemental  Xtoiu.'  i  rarely  ob»<-ure<l  by  the><kin  );  dorsal  UMiully  iliviiled(»r  deeply  notched 

e.  Inner  teeth  of  jaws  not  depreHsible  nor  hinged. 
Liopropomin.e: 

(i.  Soft  dorsal  longer  than  spinous  part:  dorsal  deeply  dividiHl.  .spine?*  r»  to  *i  in  n»iml>er:  preo|K.'n'lo  entire;  vertebra 
10  ^  11  =  24:  lateral  line  arehe<l  anteriorly. 

f.  Dorsal  .spines  9:  caudal  lunate LlOPROPOSi  a 

tf.  Di>rsal  spines  f»;  caudal  truncate CHORlSTlsnisi 

Polyprionin.k: 

dd.  Soft  dorsal  shorter  than  spinous  fiart:  vertebra*  more  than  24  (25  to  36):  h<>ad  without  nigoM.*  dermal  ossifications. 
Teetli  ail  villiform.  without  canines;  soft  dorsal  with  10  to  12  rays.  Head  armed  with  rough  spinigerons  creHts, 
there  l>eing  spinous  projections  al>oTC  the  eyes  and  a  rc^ugh,  lK>ny  ridge  on  operrle.  with  other??  on  poet-temporal: 
dorsal  fin  low.  continuous;  tongue  with  teeth;  dorsal  spines  11  or  12;  soft  dorsal  waly;  caudal  rounder];  ventral 
not  in«erte<l  before  axil  of  pectoral;  pyloric  cafca  numerous  (about  70);  vertebra-  27 Polypbiox 

£PIN'EPHBUN.F.: 

cc.  Inner  teeth  of  jaws  deprewlble  or  hinged;  canine  teeth  more  or  It^ss  distinct,  in  front  of  each  jaw:  scales  small, 
firm,  the  top  of  head  mon?  or  lem  sialy:  lateral  line  running  low  (except  in  (ronioplrrtruM.  etc.);  supnuK'cipital 
crest  usually  more  or  less  encroaching  on  the  top  of  the  skull,  so  as  to  leave  no  distinct  smooth  area  at  vertex 
(except  in  Vnrinta):  temporal  crests  usually  distinct;  gUlrakem  variowi.  generally  small  and  short.  I>or8al 
rays  vni  to  xiv,  12  to  20.  numbt>r  of  spines  usually  not  10:  anal  rays  in.  7  to  in,  12;  ventral  fins  Inserted 
more  or  h'ss  behind  axil  of  pectoral:  head  unarmiHl.  cx<H.'pt  for  opercular  spines  and  jierne  on  preoperclc;  soft 
dorsal  s<'aly;  .<w.*alc»of  lateral  line  asually  triangular  and  <*ycloid:  vcrtebni*  almost  always  10  +  14  m  24,  rarely 
2»»  or  27.    Chiefly  shore  fishes,  often  of  large  size:  all  of  them.  S4>  far  us  known,  bisexual. 

/.  PtM'toral  unsymmetrical.  its  upper  rays  longest:  dorsal  spines  H:  plc<'tn»id  spine  on  preopjercle  single,  very  strong; 
a  strong  canine  on  middle  of  side  of  lower  jaw;  opercle  with  a  long,  knife-shaiKHl  spine;  body  rather  deep: 
lateral  line  running  high:  jaws  naked:  s<*ales.*imall.  firm,  and  rough;  caudal  rounded:  soft  dorsal  rathershort. 
of  12  or  13  rays Gonioplrtbcs 

//.  l*e<*toral  rounded,  symmetri<*al.  it"*  middle  rays  li»ngest;  canines  u^iually  distinct,  in  fnml  of  one  or  lx>th  jaws. 

g.  Frontals  with  a  tnmsvcrsc  ridge  on  posterior  part  In  front  of  supni(X>clpital  i*onnecting  the  parietal  crests;  frontal 

bones  without  processes  or  longitudinal  ridges  on  upper  surface:  dorsal  spines  always  *.).  Posterior  procewof 
premaxillar>'  extending  to  lM'twi*cn  fn»ntals;  mandible  without  cur\'ed  canines  on  its  sides;  taudal  not  forked: 
scales  ctenoid Prtbometopon,66 

fftj.  Frontals  without  transvt-rs*-  ridj;c. 

h.  lK>rsal  spines  «.♦.  soft  ditrsul  of  mrMlerate  length  and  height,  its  niys  1:J  to  \h:  anal  rays  ni.  7  or  8;  skull  and  head 
essentially  as  m  Epintphthti'.  snout  not  very  ."hort.  frontjil  region  flat  or  i*on  vex.  su(>raoccipital  crest  continued 
forward  over  it;  lateral  cre^t  short. low  and  diverging:  mouth  and  teeth  as  in  Epiiuphlmit BoniA.N'rs.67 
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hh.  Dortnal  spines  11  (rarely  10,  never  9). 
i.  Parietal  eresta  not  produced  forward  on  fnmtals;  frontaln  with  pmcH'w  or  knob  on  each  side,  behind  interorbital 

area;  pr<>maxil]ary  processes  fitting  into  a  cavity  at  anterior  extremity  of  fntntalii.  or  into  an  emarginati<»n 

of  these  bones;  anal  rays  in, 8,  or  in,  9. 
j.  Scales  of  the  lateral  line  normal,  marked  by  radiating  ridges. 
k.  Cranium  narrow  above  interorbital  space,  deeply  concave;  occipital  crest  meeting  iiiten>rbitA]  regiiMi. 

EPINEPHEUS.tvS 

kk.  Cranium  very  brond  and  flat  above;  interorbital  little  concave,  occipital  crest  disapi>earing  before  rea<'hing  inter- 
orbital region (^arrupa 

jj.  Scales  of  lateral  line  each  with  4  to  6  strong  radiating  ridges;  cranium  short,  extremely  broad,  and  ilepresscnl 
between  eyes:  anterior  profile  of  head  a  little  concave;  dorsal  spines  low;  dorsal  rays  xi,  16 Promh  ropx 

a.  I'arletal  crests  produced  forward  on  frontals. 

I.  Frontals  with  a  prtwess  or  knob  on  each  side  behind  interorbital  area;  premaxillaries  fitting  into  a  cavity  nt 
anterior  extremity  of  frontals;  anal  rays  in,  8,  rarely  in,  9. 

m.  I*reoper<!le  with  a  single  antn>rse  h(H>k  or  spine  near  angle;  supraoccipital  and  parietal  crests  not  extending  to 

between  orbits;  scales  ctenoid Alphestes,  69 

mm.  PreoiH^rcle  without  antrorse  spine;  supraoccipital  and  parietal  crests  extending  to  between  orbits;  scales  smooth., 

Dermatolepis 

//.  Frontals  without  processes  on  upper  surface;  parietal  cresta  extending  t<i  between  orbits;  premaxillary  pn»- 
cesses  not  extending  to  frontals.     Anal  fin  elongate,  its  rays  in,  11,  or  in,  12  (very  rarely  in,  9  or  in,  10) 

caudal  fin  lunate  or  truncate;  dorsal  rays  xi,  16  to  18 Mycteroperca,  70 

66.  Maxillary  without  supplemental  Ixine;  canine  teeth,  if  present,  usually  developed  on  side  of  lower  jaw  as  well  as 
in  front;  no  depressible  teeth;  scalesmostly  ctenoid,  including  those  of  lateral  line;  tubes  of  lateral  line  stntight 
or  with  an  ascending  tubule,  covering  most  of  length  of  scale.    Temporal  crests  on  cranium  almcwt  obsolete. 
Skrraninx: 

n.  Gillnikers  comparatively  short  and  wide  apart;  lateral  line  not  nnuiing  close  to  back  (except  in  Httrranxis);  dorsal 
rdys  X,  11  to  15:  anal  rays  usually  in,  7:  supraoccipital  crest  not  extending  far  forward  on  top  of  skull,  a  more 
or  less  distinct  convex  smooth  area  being  left  on  vertex  between  supraoccipital  and  interorbital  area;  mouth 
not  very  oblique;  vertebne  about  10  +  14=24.    Chiefly  shore  tbihes  of  olivaceous  colors. 

o.  Ventral  fins  inserte<l  below,  or  more  or  less  behind,  axil  of  iHJctoral;  branchiostegals  7. 

/>.  Dorsal  without  long  filamentous  spines,  not  more  than  one  of  its  spines  spcxtially  pro<luce<l.  Bo<ly  short  and  dee]>. 
with  elevated  back,  depth  more  than  two-fifths  length,  usually  nearly  half;  preoi>ercle  with  u  few  antPi>n*e  serne 
on  its  lower  limb:  top  of  supraoccipital  crest  ver>'  high,  aboutaalong  as  smooth  area  on  vertex  of  cranium,  which 
is  well  developed,  as  in  Serrantis  and  Prionodas.    Top  of  head  naked;  dorsal  rays  u.sualiy  x,  1-1. .  HvKJPLwrrRr.s 

oo.  Ventral  fin**  anterior,  inserted  more  or  less  in  advance  of  axil  of  pectoral,  well  separated;  upVK'r  half  of  i»e<*torHl  fin 
usually  vertically  truncate. 

q.  Smooth  area  on  top  of  cranium  very  .<«hort  and  small;  the  long  supraoccipital  crest  encntachingon  (MHtcrior  iHtnltT 
of  cnmitun  so  that  the  latter  in  profile  is  not  nearly  vertical  along  occipital  region.    Caudal  fin  not  lunate, 

nninded.  or  ending  in  3  points,  middle  rays  produced  like  outer  ones CK.NTH<yRrsTh» 

</</.  Smooth  area  on  top  of  cranium  very  large,  longer  than  the  supraoccipital  crest,  which  is  low  and  short:  iMwterior 
border  of  cranium  at  occipital  region  nearly  vertical  in  profile.    Caudal  fin  lunate  or  truncate. 

r.  Branchiostegals  7;  caudal  fin  forked  or  lunate;  none  of  dorsal  spines  elongate. 

n.  Preopercle  with  numen>us  strong  diverging  spines  at  its  angle,  these  spines  diverging  fnan  one  or  two  ccMiter*: 
preorbital  broader  than  maxillar>',  which  is  widest  near  its  middle:  scales  rather  large Diplectri'M,  71 

iw.  Preopercle  simply  and  rather  finely  serrate;  preorbital  narrow Pru >nuI)ES,  T1 

rr.  Branchiostegals  6;  caudal  fin  truncate Di'LES,  7*3 

wH.  Gillrakers  (in  American  species)  very  long,  slender,  and  close-set;  lateral  line  running  close  to  back;  supratx'cipital 
crest  high;  occiput  with  a  short  convex  smooth  area;  canines  strong;  no  depress! ble  teeth;  preorbital  narnnv: 
maxillary  without  supplemental  bone  or  with  a  rudiment  only. 
ANTiniN.K: 

/.  Lateral  line  complete  and  continuous,  extending  to  base  of  caudal;  ventral  rays  i,  5;  dorsal  rays  ix  to  xii,  9  to  2U; 
anal  rays  in.  7  to  10;  pectoral  rays  branched;  snout  short,  mostly  convex  in  profile.  Fislies  of  nit  her  dwp 
waters,  chiefly  bright-red  in  life. 

II.  Dorsal  spines  9,  all  low;  soft  rays  about  19.  Caudal  fin  deeply  forked,  lobes  produced;  scales  small,  ctenoio:  vcntral.s 
long.  inserte<l  behind  axil  of  iHMitoral;  maxillary  scaly;  frontal  region  flattish,  supraixrcipital   <Test   very 

prominent Paranthias 

HH.  Dorsal  spines  10  or  more;  scales  not  very  small;  preopercle  angular,  with  salient  teeth  at  it-s  angle:  one  or  more 
dorsal  spines  .^fometimes  filamentous;  ventral  fins  long. 

r.  Maxillary  and  frontal  region  naked;  tongue  mostly  toothless:  caudal  fin  lunate;  parietals  weak;  iNwterior  priM'css 

of  premaxillary  reaching  frontals.    Ventrals  inserted  behind  axil  of  pectoral;  seniles  .'lO  to  60 Hk.miantiiias 

rr.  Maxillary  .sc4ily;  top  of  head  scaled  to  snout 

tv.  I*terygoids  toothless;  tongue  with  few  teeth  or  none;  caudal  forkwl V nth  i  as 

inr.  Pterygoids  with  a  large  patch  of  teeth;  tongue  t(X>thed;  parietal  crest  stnmg.  extending  to  alK»vc  eye:  fK)sterior 
processes  of  premaxillary  not  reaching  frontals;  (raudal  tnmcate,  with  (Miter  rays  much  pn^1tice<l.  Ocyanthias 

U.  I.Mteral  line  iiiterrupt^Hl.  running  close  to  Imck,  beginning  ligain  on  <*audal  [»e<lunclf . 

(iR.\MMl.\.C: 

X.  Ventral  rays  i.  .V,  preoi>ercle  .»terrate;  caudal  convex:  s<*ales  rather  large,  Honiewliat  ctenoid;  dor-sal  spiuf.^  1'.!.  <tkamma 
KviTKiN.*:: 

act.  Anal  spines  wanting:  dorsal  .spines  2  t4.>4only:  preorbital  narrow;  no  canine  teeth;  s<-ales  .*<mall,sui<K»th.eml>edde<l. 

Rypticus,  74 
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Oeniu  66.  PBTBOXBTOPOH  QUI.     EnjambrM. 

Fnmtal  !M>n*«  with  an  anterior  gnxive  or  oxra>'ation  for  ret-eption  of  {>nriterii»r  i»nH'€?*»w*  of  thv 
preniaxillarit^.  witlioiit  profeswet*  on  iipjier  mirfacv;  a  curvni  or  angular  ri<igi*  a<'n»f**  |M.*«terior  |)ortion 
of  fmntals  in  front  of  rapraoccipital,  connecting  parietal  crests;  mipnuxvipital  and  parietal  cre^tH  not 
prothu^jci  foni'an:!.  Dorsal  npinet*  9;  anal  ray?  mortly  in,  8;  Hcales  ctenoid;  othen^'ise  eeeentially  an 
in  Epinephehut. 

Species  rather  few,  moHtly  of  small  nize,  diMinguished  from  Bodiantu*  chiefly  by  the  peculiariti(*s 
of  the  frontal  bonet<,  the  ahove  account  being  taken  fn»m  Boulenger,  Cat.,  i,  175. 

104.  Petrometopon  cruentatus  ( Lac^pMe) .     **OabriUa^\-  Enjambre:  Omey;  Red  Hind. 

Head  2.5;  depth  2.8;  eye  5.5;  snout  4;  maxillary*  2;  mandible  1.6;  interorbital  6.7;  preorbital  11; 
P.  IX,  14;  A.  Ill,  8;  pectoral  1.7;  ventral  2.1;  caudal  1.7;  scales  about  12-85  to  95-30. 

Iknly  Rot  greatly  elongate,  somewhat  compressed;  caudal  peduncle  short;  head  moderate, 
|)ointe<l;  mouth  large,  the  lai^  maxillar>'  reaching  beyond  eye,  lower  jaw  moderately  projecting;  teeth 
much  a£i  in  KphwpMwt,  depressible  teeth  long  and  slender;  outer  row  on  sides  of  upper  jaw  enlaigeil 
but  not  depressible;  canines  in  front  i»f  both  jaws,  the  upper  somewhat  lai^r;  preopen*le  convex, 
with  very  minute  serrations;  <»iierc*le  ending  in  3  flat,  exposed  spines,  opercular  flap  thin  and  roun<le<l 
(»r  obtiL*<ely  pointe^l.  Scales  ctenoid.  Dorsal  tin  i^ontinuous,  with  a  slight  emai^gination;  spines  slender 
an<l  sharp;  i-audal  r<»unde<l  or  almost  double-truncate;  pectoral  reaching  considerably  beyond  tip  ot 
ventrals,  which  do  not  reach  vent. 

Color  in  life,  reddish-gray  with  red  spots  nearly  everywhere.  Our  single  specimen,  in  spirits,  is 
a  rather  <lark  brown,  the  spots  appearing  brown  posteriorly  and  pale  forward,  largest  and  plainest  on 
heail;  on  anterior  part  of  body  they  have  fa4le<l  almost  entirely;  the  four  larger  ver^*  black  spots  along 
liasi*  of  dorsal  art^  still  visible;  flns  spottetl  and  barred;  caudal  e<iged  with  a  moderate  band  of  dark, 
outside  of  which  is  a  very  narrow  pale  edging. 

This  fish  ranges  from  Florida  and  West  Indies  to  Brazil;  is  (*oinmon  alx>ut  Jamaica  and  Cuba, 
and  not  uncommon  on  the  reefs  about  Key  West,  where  it  is  called  "coney."  A  handsome  spei'iesof 
<*onsidcrable  importance  as  a  food-fish;  length  a^K)ut  afoot.  One  specimen,  8.5  inches,  from  IsaM 
Segiinda,  itbtaineil  tn>in  the  local  fishermen. 

SjKirui!  crurntatuf  Laci^pMe,  Hij<t  Nat.  PoiaK.,  IV.  157,  pi.  4.  fig.  1. 1803,  Martinique;  on  a  copy  of  a  drawing  by  Plumier. 
Sernitniji  tjpinriut  Piiey,  Memoriaji.  II,  143, 1860.  Havana. 
I'ftmiMtop'm  rrueiUtitus,  Jonlan  «Sc  Evermann, I.e..  1141, 1S96. 

Oenoi  87.  B0DIAOT8  Bloeh. 

This  genus  is  close  to  Epinephelu*,  from  which  it  is  separated  mainly  by  the  presence  of  9  spines 
in  dorxal  fin  insteail  of  1 1.  In  character  of  cranium  the  two  genera  <liffer  little,  the  skull  above  ha\ing 
its  bones  thin  and  smooth,  the  angular  ridge  on  posterior  part  of  frontals  being  wanting,  and  parietal 
and  supraoccipital  crests  not  extending  on  frontals. 

Species  rather  numerous  in  warm  seas,  of  small  size  and  bright  color.  Of  seven  American  species 
and  sulispi'i'ies  oi  Hudiaitn*  recognize<i  by  Jordan  <fc  Evermann  two  were  obtained  in  Porto  Rico. 

BoiMAN'rii: 

<i.  .*H'ak*?<  ctenoid:  tutne  of  donwl  Mplnes  elevated. 

b.  <*HUdal  fin  not  lunate:  head  and  Ntdy  with  few  or  many  Kmall.  blue,  dark -tilled  sfiotx. 

r.  ('nudal  fin  munded.  the  middle  rayi^  longent;  sinout  with  1  or  2  blue  stri[M>}t:  Imrk  of  tail  without  e«>n«>pi('U<»wi  black 

bUttch;  M-aleM  Hmall;  lateral  line  about  11.5 istniop* 

'1*.  ChuIhI  fin  trunoate.  middle  and  outer  ray? about  equal:  Hnout  without  jttripet*:  Imck  of  tail  with  2  black  uptitu:  lower 
jHW  with  a  black  ^pot  at  tip:  Healer  moderate:  lateral  line  about  90. 

'/.  <  I niund-eolor  lemon-yellow:  blue  itpotA  few fulrut 

dd.  < in»und-eolor  bright  w^arlet rafter,  lo5 

tUld.  (imund-eolor  bri»wn putuiniu*.  \M 

Mknkphmkih: 

tth.  Caudal  fin  lunate,  with  pn^minent  angles:  biidy  covered  with  blue  vfnttt^. 
f.  R4Mly  rather  deep;  prvoperele  evenly  convex,  without  salient  angle:  mouth  ttmall.  lower  jaw  much  projei*ting: 
gillraken*  slender,  long,  abiait  x  -  20:  color  carmine,  head.  back,  and  Mides  mi>re  or  1<t«>  c«»vered  with  blue, 
dark-edgetl  pointji:  caudal  tip«>  black:  !<ome  dark  !i|M»ts  on  maxillary  and  about  eye:  no  black  blotch  on  caudal 

(Knluncle  or  on  tip  of  lower  jaw dubin* 

ft.  Body  more  blender,  depth  4  in  total  length:  eye  5.  .5  in  head punetifrmf 
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106.  Bodianuaruber  (Blm-h  ASi-hncider).     "f.fn.",-  Ikil  Ouathyr^;  "iiaHlihi. 

Head  2.6;  ilepth  3;  cyt-  ^.:i;  enout  S.8;  maxillary  2.1;  iiianciiblf  1.7;  interorhiial  (1;  iirvorbital  »; 
I).  i\,  15;  A.  I1I.H;  [tectural  l.«;  ventral  2.1;  canilal  1.7;  maleB  alwut  12-90  ti)  110-;t2. 

Body  elongate,  not  greatly  cdiiipresaeil;  inuiith  nioclorate;  maiillary  not  uxieniliiij; Iwyond  t-ye  in 
niirRpcciiiieiii';  lower  jaw  ]iroje<^in)i;;  teelh  about  as  in  I'eliiinietiipiin  rnwiitatun,  <leiire>vil>le  teetli  smaller; 
lin-iipen'li!  with  weak  gerrationf,  its  iiiitline  convex,  witli  a  very  nlight  emaiyt nation;  o[ierele  with  three 
large,  flat  expiiw^  epjneit,  ami  u  pointed  opercular  flap,  KtaileH  ctenoid,  DiirmI  spines  slender  am) 
sbar|>.  of  nearly  equal  length,  save  the  flrnt  and  second,  which  are  shorter;  caudal  Inincate;  eeoond 
»nal  i-iiine  wmiewhat  stronger  than  third, alwut  3.5  in  heail;  pecloral  pointed,  n-achinj;  (ar  pant  tip  of 
ventral,  1.7  in  bead;  ventral  not  reaching  vent,  2,1  in  head, 

t'olor  ill  life:  Boily  and  bead  rieh  rosy-red,  darkesi  alK>vc,  palest  on  1>elly;  iMck  and  sides  to 
lower  level  of  pectoral,  as  well  as  head,  with  numerous  small  round  blue  Hpolf,  those  on  head  largi^t; 
head  wilh  a  few  Himilar  black  or  darkish  spot«;  dorsal  and  anal  tins  blooil-red,  with  black  edge;  caiiilat 
l>alu-red;  |iertoralorange-re<1:  ventrals  blood-red,  with  sli|[ht  black  border;  inside  oE  mouth  flexh-iulor; 
two  lai^  black  s^Hitson  tip  of  lower  jaw  and  two  similar  black  t^potK  on  dorsal  side  of  caudal  peduncle. 
Ill  spirits  the  i'oli)r  is  iiale-yellowiah,  in  some  sjiecimens  brownish-gray;  the  spots  niistly  remain  blue, 
hut  some  change  to  gray  and  brown ;  caudal  dusky,  edged  with  two  narrow  liands,  the  inner  dark, 
outer  pale,  these  faded  in  some  siN.'cimens, 

Two specimen.1,  8  to  iJ inches  long,  from  Arroyo,  February  4;  called  "  Jino"  by  tlieliM-al  fishermen. 
Thii*  good  food-fish  is  fairly  common  throughout  the  West  Indies  to  Jtrazi!;  usually  in  moderate  depths. 

Oirauna.  MHrriiravo,  lltel,  Bnull,,  147, 1618.  Bnull, 

Gualtrrrt,  Pana,  Vvtcr.  IHf.  Keiiui.  Ulrt,  Nat,,  pi.  !>.  fig.  1, 178;,  Cuba, 

Ogmnottptialni  robrr  Bloch  &  Schneider,  Sjvl.  Iclith.,  34G,  pi,  6T,  ISOI.  BraiJl:  on  Oimii»'i  xl  MHn-Knivc. 

»rrnnNi>  imalallbl  Cuvivr  A  ValFncimDCS.  Hl!<[,  Nat,  I-oiw,,  Tl.  381,  \»S».  HHvann, 

Sirranm  nrrmimi  (MvkT  it  VBleiiclennoi-,  IHm,  Nat,  I'olw.,  II,  31M.  l«at,  Bmiil, 
ilr«'  rxlier.  Jordan  &  P^rnaatm,  1,  K.,  111,%  liSe, 


Fro,  ii.—Bndlanji» 

106.  Bodianus  punctatuB  (Unnwus).  Kiggrr-fifh:  Bliict  Oimt'nrri: 
Not  differing  materially  from  the  preceding,  except  in  color.  Color  in  life,  brownish  or  hlackish- 
olive;  spola  everywhere  on  sides  and  bead,  dark-blue  with  light-blue  centers;  dorsal  Ibi  dusky-olive, 
edged  with  darker,  a  few  spots  on  its  ImHe;  soft  dorsal  niargint-d  with  whitish;  caudal  dusky-olive: 
anal  and  veiittals  violaceous-black;  pectorals  olivaceous;  the  spots  in  spirits  liecome  brown,  with  gray 
centers.     Length  H.5  to  12  inches. 

This  species  is  counnon  in  the  Went.  Indie,",  north  to  Florida.    One  s|iecimen  from  Puerto  Real 
and  three  from  San  licronimo.     B,  ruber  and  H,  puiirliilun  have  usually  I>een  reganleil  as  siil>specieH  of 
B.fiUrvn,  but  until  the  fact  (if  intei^radation  is  established  it  is  liest  to  treat  Iheni  as  distinct  8t>ecies, 
tymi  marina  ptauilealiUa,Cateii>y.  Hli>(,CHrollnafl,eli'.,|il,J,lTJ3,BnlmmH.-', 
/Vrnipun(*iMLIiiriHiUii,S)'Bt.S«t.,X,lJ»,'»l,Bah»nnw;  banert  on  CalfTl.y, 
/VraipiiriduIiitn<Tin('1in,SfBI.Na(.,1316,  ITW,  BHiinuiiu;  aiti^r  Cnlpnliy. 
EnnramilniK  piinrinlalnt  Pi>ey,Faunn  PvieHivRlciHefiB,319,ll«l;  SiMhl,l,c',,na.lSBS, 
Bodiamu/Klvtiit  puHdalai.  Jurdau  &  EvunnHnu,  I.  c,  IIW,  18%. 
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Oenm  68.  EPINSPHELU8  Bloch.     The  Oronpert. 

B<xly  stout,  compre88e<i,  covert»<i  with  small  ctenoid  H-ales,  which  aiv  often  s<jmewhat  einbeilded 
in  the  skin;  scales  of  lateral  line  trian^ilar,  cycloid;  soft  parts  of  vertical  this  generally  more  or  le«» 
y<*aly.  Cranium  narrow  al>ove.  Parietal  crests  not  pnxiuced  on  frontals,  which  are  without  transverse 
ridge  jMisteriorly;  frontals  with  a  prrK'ess  or  knob  on  each  side  Ix^hind  interorbital  area;  premaxillary 
jinn'esses  fitting  into  a  notch  or  cavity  on  anterior  end  of  frontals.  Preopercle  moderately  serrate 
l»ehind,  its  lower  limb  entire,  without  distinct  antrorse  spine;  opercle  with  two  strong  spines.  Nostrils 
»vell  sepaniteti.  Mouth  large;  maxillary  large  with  a  well-developed  supplemental  bone,  its  surface 
usually  with  small  scales.  Canine  teeth  few,  large  in  front  of  jaws;  enlarged  teeth  of  inner  series 
f»f  each  jaw  depn^ssible.  (tillraker?  short  and  rather  few.  Dorsal  spines  usually  11,  rarely  10,  not 
lilament^uis,  last  ones  somewhat  shorter  than  middle  ones.  Anal  spines  3,  second  usually  the  lai^gest; 
number  of  soft  rays  7  to  9.  Caudal  fin  rounded  or  lunate.  Pyloric  «eca  few  (usually  10-20).  Pectoral 
rounded,  shortish,  nearly  synmietrical,  of  15  to  20  rays.  Ventrals  mtxlerate,  inserte<i  below  pectorals, 
close  together,  each  with  a  strong  spine. 

Species  very  numerous,  most  of  them  of  large  size,  abounding  in  all  tropical  seas,  where  they  are 
valuable  food-fishes.  This  is  the  largest  and  most  important  genus  of  the  Serramd:ef  and  its  species 
are  mtjst  widelv  distributed. 

I.   Si'HWTORlS: 

X(»striLs  unetiual.  posterior  much  the  larger,  three  time}>  diameter  of  the  anterior:  preopercle  with  two  or  three  small 
irregular  teeth  l>elow  its  angle:  pyloric  cseca  in  increai^etl  numtKT:  head  large. 

a.  Second  and  third  anal  Npines  about  equal  in  length:  color  browni><h.  with  about  8  darker  crossbandB;  dark  banda 
radiating  fmm  eye:  a  dark  mustache  above  maxillary:  a  dark  blotch  on  back  of  caudal  peduncle..  myiiacinuM 
II.  Epinephelis: 

N(»>«tril!«  j*ube<iual.  i»osterior  !*earcely  larger  than  anterior:  pylori**  ca-i'a  in  moderate  number. 

h.  .Second  dorsal  t*pine  hhort.  lower  than  third  or  fourth,  tin  not  much  notched;  caudal  rounded  more  or  lew;  lower 
opercular  spine  iniierte<1  farther  Iwck  than  upper.  lateral  teeth  of  lower  jaw  in  more  than  two  rowti,  at  leant 
in  adult.  Interorbital  8[»ace  of  moderate  width,  its  breadth  more  than  half  diameter  of  eye  and  7  to  10  times 
in  length  of  head.    IH>n<al  spines  11:  preo|)ercle  without  distinct  spinulefl  on  its  lower  limb. 

«•.  Maxillary  nake<l. 

♦/.  I»wer  jaw  htrongly  pn»jecting. 

t.  BiMly  un<l  head  (*overed  with  re<l  or  orange  jiftots  idui<ky  in  spirits  and  always  darker  than  the  ground-color); 
vertical  tins  without  dark  i'<ige.  their  l>a.>es  ."pottetl  like  the  b*H3y:  body  with  large  pale  spot**  beside*i  the 
orange  spots:  the  young  with  large  black  blotches  at  base  of  dorsal:  angle  of  [>reoi»ercle  not  .salient:  form 
mbust €Ld«ccn$iuni9,  107 

ft.  B«Kly  and  head  reddish-brown,  adult  ni-arly  plain,  young  with  darker  spots:  vertical  fins  broadly  edged  with  dark 
brown.  Body  robust,  depth  3  in  length.  1>.  xi.  15  or  16.  Caudal  fin  convex  behind;  maxillary  naked;  dorsal 
spines  low.  sulKHjual;  interorbital  moderate,  6.f>  in  head;  preo|>ercle  with  strong  teeth  at  its  angle,  lower  limb 
entire guoza 

rr.  Maxillary  more  or  less  scaly. 

/.  rre«ipi'n'le  with  a  more  or  lew  distinct  salient  angle,  which  is  armed  with  teeth  (these  teeth  occasionally  undevel- 
ope<l  in  K.  ittricUut.  which  species  may  be  known  by  pre**ence  of  black  points  around  eyes). 

tj.  IUkU-  without  orange  or  dark-brown  spots;  spots  (if  any)  brownish  or  pearly,  diffuse  or  irregular;  vertical  fins 
without  broad  black  margin. 

h.  Caudal  pe<luncle  without  black,  saddle-like  blotch  above.  Caudal  fin  truncate  or  emarginate  when  spread  open, 
not  convex  behind;  maxillar}- usually  more  or  less  scaly;  vertical  fins  without  broad  edging  of  black;  dorsal 
liii.  or  a  part  of  it.  distinctly  edge<l  with  bright  yellow;  e<^lor  of  Ixxiy  uniform  re<ldish-brown,  a  clear  blue 
«treak  from  eye  to  angle  of  preorbital;  a  faint  dark  mustache:  no  black  s|)ots  any  when*:  whole  dorsal  with  a 
bright-yellow  edging:  unal  and  caudal  without  pale  edging:  caudal  slightly  lunate;  maxillar>'  scaly:  dorwl 
rays  xi.  14;  lower  jaw  strongly  pmjecting  (as  in  Epinrphelu*  nireaiu*,  with  which  this  spe<'ies  .seems  to  agree 

ver>'  ekwsely  in  all  respects  except  colon finrittimhatu* 

hh.  Taiudal  iKrduncle  with  a  large  quadrate  saddle-like  black  blotch  above  •  sometimes  wanting  in  E.  niraituf,  espei-ially 
in  the  young  I. 

I.  Eye  not  surrounded  by  dark  points;  sides  brown,  marked  with  large  bloichi*s  of  steel-blue,  these  more  or  less 
regularly  arranged  and  not  distinct  on  breast:  no  dark  crossbars:  lower  jaw  strongly  projecting;  caudal  fin 
subtnincate,  its  angles  rather  acute:  pyloric  c»ca  rather  numerous uinatu* 

a.  Kye  surrounded  by  nmspicuous  dark-brown  points:  body  with  irregular  dark  croiwbars:  angle  of  pn-opercle  little 
salient;  thirtl  dor>al  8i»ine  highest.  2..'»  in  head;  M-ales  moderate.  aUmt  100;  caudal  rounded;  lower  jaw  little 

projecting:  vertical  fins  in  life  broadly  i-dged  with  yellow ftriatuf,  108 

if*h  B<Mly  covered  with  small  dark-orange  or  brown  sptits:  lower  jaw  not  pn>minent:  inten>rt)ital  si»nce  very  narrow^ 
not  half  diameter  of  eye.  Vertical  fins  broadly  edged  with  blue-black,  their  ba.'^es  uns|N»tted:  body  without 
fiale  sprjts,  the  orange  spots  rather  small:  Uwly  rather  slender:  size  small ijuttatuf,  109 

/.  Preopercle  without  salient  angle:  Iwtdy.  head,  and  fins  dark  reddish-brown.  profus«'ly  covered  with  small  i>early- 
white  stellate  spots;  body  robust:  lower  jaw  pn>jecting:  caudal  subtnincate.  with  shan^angk-s.  dntimnond-htiyi 

W>.  .S.>cond  dorsal  spine  elevated,  not  low«-r  thnn  third  or  fourth:  caudal  fin  lunate:  preoi»enMilar  angle  little  salient, 
without  enlargiHl  teeth:  inten»rtiit«l  w'hIiIi  7  in  head murio,  110 
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107.  EpinepheluB  adscensionis  (Osbeck).     Rock-hind;  (hbra  Morn. 

(Plate  il.) 

Head  2.4;  depth  8.2;  eye  6;  snout  4.8;  maxillary  2.8;  mandible  2;  interorbital  6.7;  preorbital 
10;  D.  XI,  17;  A.  m,  8;  pectoral  2;  ventral  2.5;  caudal  2;  scales  about  100.  Boily  oblong,  robust, 
souicwhat  comj)ressed  jKJsteriorly;  head  large,  pointed;  mouth  large,  maxillary  reaching  posterior 
border  of  eye,  lower  jaw  strongly  projecting;  teeth  in  ])road  iMtnds,  (^nines  in  front  of  lower  jaw 
smaller  than  those  of  upper;  preopercular  margin  rounded,  with  a  slight  emargination,  finely  serrate; 
gillrakers  short  and  thick,  9  -|^  18;  middle  opercular  spine  strong  and  prominent,  lower  much  smaller 
and  upj)er  not  evident  without  disset^tion;  scales  ctenoid;  fins  rather  large,  dorsal  continuous,  with  a  very 
shallow  notch,  spines  strong;  pectoral  broad,  middle  rays  longest,  reaching  beyond  tii>s  of  ventrals, 
equal  in  length  to  caudal;  ventrals  not  reaching  vent;  caudal  truncate  or  gently  roundetl  in  younger, 
adult  with  margin  w^avy,  due  to  extension  of  middle  branches  of  the  much-branched  rays. 

Color  in  life:  Olivaceous-gray,  with  darker  clouds;  every  where  covered  with  round  orange-brown 
or  reddish  spots,  largest,  and  reddest  on  brt»a«t,  their  centers  more  orange,  lH>nlers  brown;  some 
scattere<l  whitish  blotches;  five  nmndish,  ilUlefined  black  blotches  along  side  of  back,  those  under 
dorsal  fin  extending  upon  it  and  disappearing  with  age;  mouth  pale  within,  roof  with  red  spots;  dorsal 
and  anal  spotted  similarly  to  body,  without  dark  edge,  edge  of  anal  red  on  anterior  rays;  ventrals  with 
orange  sj)ots;  Ijasal  half  of  pectoral  colored  similarly  tt^  dorsal  and  anal,  outer  j)art  plain;  caudal  plain 
olive  with  both  pale  and  colored  spots  at  has^e.    In  spirits  the  orange-brown  spots  l)etH>me  dull-brown. 

This  fish  is  widely  distributed  throughout  the  western  Atlantic  from  southern  Florida  to  Brazil  and 
is  also  known  from  Ascension  and  St.  Helena  islands  and  ('ajx*  of  (t(mk1  Hope.  At  Key  West  it  is 
very  common  about  rocky  elevations  in  moderately  dee])  water,  and  is  one  of  the  most  im]x>rtant  food- 
fishes,  reaching  a  length  of  2  feet  or  more  and  a  weight  of  15  or  KJ  i>oun<ls,  though  the  average  weight  of 
those  brought  to  Key  West  does  not  exceed  2  or  3  pounds.  It  is  caught  with  hook  and  line,  will  take 
any  kind  of  bait,  and  exhibits  good  game  qualities.  In  Porto  Ri(X)  it  is  probably  common,  though  we 
took  only  two  s|)ecimens,  10  an<l  15  inches  long,  from  Ponce  and  Isabel  Segunda. 

The  rock-hind  is  one  of  the  most  l>eautiful  of  our  tropical  fishes,  whether  we  consider  the  richness 
of  itrt  colors  or  the  trinmess  of  its  form.  It  bears  a  strong  general  resemblance  t^)  the  retl-hind,  but  its 
s|M>t^  are  less  thickly  placed  and  are  larger  on  some  parts  of  the  iKxly. 

Percn  Udn  nmntU*  Sel>a,  Thesaurus,  III,  tab.  27. 

Tmrhhnut  adtntiufionut  Osbeck,  Iter  Chin.,  etc.,  1767,  English  edition,  96, 1771,  AsoenRion  Island. 

Trdchiiiuit  jtunctatm  Bonnaterre,  Tableau  Eneycl.  Method.,  1788,  M\;  after  Oslx'ek. 

/Vrm  ift*llio  Walbaum,  Artedi  Pi8oium,349. 1792;  after  Seba. 

Ptrai  mnriilata  Blooh,  lehthyol.,  pi.  313, 1792,  Martinique. 

Tnichiniin  (h^trt'k  Lacei>^de,  Hist.  Nat.  Toiss.,  II, 364, 1800,  Ascension  Island;  after  Osbeck. 

Sininm  atUuitirtta  Lac<JpCKie,  1.  c,  IV,  158,  pi.  5,  fig- 1. 1803,  Martinique;  on  a  copy  of  a  drawing  by  Phimier. 

Sn-raints  ni<triruhi«  ('uvier  &  Viilencriennes,  Hist.  Nat.  Pol ss.,  11.375, 1828,  Martiniciue. 

Serrantis  pixanga  Cuvier  &  Valeni'iennes,  Hist.  Nat,  Polss.,  11,383, 1828,  Brazil;  after  Marcgrave. 

StTranus  (Ufpergum  Jenyns,  Voyage  of  Beagle,  FlMhes,  6. 1H42,  Porto  Praya,  St.  Jago,  of  the  CajK'  Venle  Islands. 

Si^rninus  imitctiginoms  Miiller  &  Trosehel.Sohomburgk's  Hist. Barb., 6C5, 1848,  Barbados. 

Serranus  irariuit  Bocourt,  Ann.Sei.Nat.  (5),  X,  1868, 222,  Gulf  coast  of  Mexico. 

Epinephclm  punctatm,  Poey,  Fauna  Puerto-Riquefia,  319, 1881;  Stahl,l.c.,76  and  1(?2,1883. 

Epinephdus  adscemionU,  Jordan  &  Evermann,  1.  c,  1152, 1896. 

108.  Epinephelus  striatus  (Blo<'h).     ^'Cherna^*;  Na^tti  Grouper:  ffamlfl;  Chenm  (YutHa. 

(Platb  12.) 

Head  2.5;  depth  8;  eye  5.5;  snout  4.2;  maxillary  2.2;  mandible  1.8;  interorbital  7;  preorbital 
10;  1).  XI,  17;  A.  iii,  8;  pectoral  1.8;  ventral  2.1;  caudal  1.8;  scales  about  110. 

Body  rather  elongate,  of  moderate  depth,  dorsal  outline  regularly  arched,  back  somewhat  com- 
pressed; head  pointe<i;  mouth  rather  large,  maxillary  reaching  posterior  Iwrderof  orbit,  jaws  nearly 
eijual,  or  lower  slightly  projecting;  teeth  in  jaws  in  bands  with  enlarged  patches  in  fn>nt,  a  pair  of 
cAnines  in  front  of  each  jaw,  lower  pair  the  smaller;  inner  teeth  of  bands  onlarge<i  and  depressible; 
preopercle  with  fine  serrations,  these  enlargt»d  near  the  angle;  ojjercle  ending  in  3  Hat  spines,  middle 
one  strongest,  upi>er  one  scarcely  evident;  a  membranous  opercular  flap;  gillrakers  8-f-15,  counting 
ru<iimenta;  dorsal  spines  strong,  fleshy  prolongations  of  the  membrane  extending  beyond  their  {\\y»\ 
soft  dorsal  higher  than  spinous  portion;  anal  short,  high,  and  rounded;  i»udal  rounded;  pectoral 
large,  reaching  tips  of  ventrals,  middle  rays  longest;  soft  dorsal  and  anal  little  scaly;  scales  of  body 
small,  firm  and  strongly  ctenoid. 


THE    FISHES    OF    lH>RTO    KICO.  153 

C*>lor  in  life:  Pale-gray,  jjaler  below,  side  with  live  or  six  broad,  brown,  vertical  bare,  irregular  in 
shape,  the  c«ilor  darker  above,  extending  ii(>on  dorsal  fin;  lower  part8  of  thi>»«el)ars  broken  by  i>ale  blotohes 
an<l  rIou<ling>>;  a  liand  of  name  color  from  nnout  through  eye  to  dorsal,  where  it  joins  its  fellow;  a 
nam>w  median  liand  fn>ni  snout  iNU'kwanl,  bifun^ting  op()OHite  eye,  the  (larallel  branches'  extending 
to  iicinput  and  ceasing  abruptly  without  joining  the  other  band;  a  <iua4lrate  jet-black  spot  on  upper 
.surface  of  caudal  {)eduncle;  some  oljecure  dark  liars  fnjm  eye  downward  and  liackward;  numerous  blairk 
|M»ints  variously  plained  around  and  about  eye;  a  narrow  bn>wu  (in  spirits)  streak  on  eilge  nf  preorbital, 
oxtrlapiied  by  maxillar)-;  lower  part  of  side  and  under  {larts  with  whitish  spots;  dorsal  yellow-edged; 
anal  and  caudal  tipped  with  orange-yellow;  ventrals  blackish,  tipped  with  faint  yellow;  pectorals  light- 
orange  or  brownish,  their  bases  dusky.  The  alcoholic  specimens  have  tho  colors  failed  variously,  some 
are  nearly  pale,  some  nearly  uniform  brown,  and  some  retain  the  vertical  \ysLn*;  the  sijuare  blotch  on 
peduncle  and  the  black  points  aroun<l  eye  persist  in  all  cases  and  distinguish  this  well-marked  species 
from  its  allies. 

This  excellent  fcKxi-fish  is  found  from  the  Florida  Keys  southwani  among  the  West  Indies  to 
Brazil;  common  alx)ut  Porto  Rico,  numerous  sinx^mens  obtained  at  San  .\ntonio  Bri<lge,  Puerto  Real, 
Kns4Mia<la  del  Boqueron,  Ponce,  and  in  the  San  Juan  market;  one  from  San  (Teronimo.  A  (.H>mmon 
and  very  important  food-fish,  reaching  a  weight  of  .V)  pounds  or  more.  The  average  weight  of  those 
brought  to  the  Key  West  market  is  less  than  10  pounds,  while  those  seen  in  Porto  Rico  were  still 
smaller.  This  grou|)er  is  taken  with  hook  and  line  lx»tli  al>out  Porto  Rico  and  Key  West.  It  is  said 
to  be  found  at  the  latter  plai-e  throughout  the  year. 

rfurna.  Parra,  Dif.  Piezas,  Hist.  Nat..  1>7,  fA^.  lam.  Jl.  Havann. 

Authm*  Htriiitujf  BUtch,  Irlithyulof^ia.  IX.  109,  17V2,  MartiniqtU'. 

AnthioM  rfunoi  BUxh  i  JshiKi«ier.  Syst.  lehth..  ."tlO.  IWl.  Cuba. 

Sjniru*  rhrytofrntlauttrus  \jAi<'\K'<\^,  Hi.-t.  Nat.  P«iL«*.,  IV.  UiU,  IHJCJ.  Martinique. 

Efiuuvhfhu  tiricUu*.  Poey.  Fauna  Puertr»-Riq..  319. 18K1;  .^^tahl.  1.  i-..7fiaud  Itt!,  IMNt;  Jortlan^  Evermann,  I.e..  1157, 1896. 

109.  EpinepheluB  gxittatus  (Linmeus).     "  }fem  Gna}mf'\-  (MhriUa;  Retl-hifui. 

(Plate  13.  • 

Head  2.5;  depth  3.2;  eye  4.3;  snout  4.3;  maxillary  2.2;  mandible  1.9;  interorbital  7.8;  preorbital 
11:  D.  XI,  1«;  A.  in,  «;  ptHt4»nil  1.9;  ventral  2.25;  ^-audal  2;  Si^ales  about  20-100  to  120-x. 

B<Kly  elongate,  .'*omfr'what  comprense*!,  not  s<»  heavy  forward  as  in  K.  adscetigionix;  heail  pr)inte<l, 
mouth  m<»derate,  maxillary  (which  is  finely  S4'ale<l)  reaching  alx>ut  to  posterior  border  of  eye,  falling 
short  in  y<>ung;  jaws  suljequal,  lower  liarely  projecting;  canines  of  upper  jaw  the  larger;  interorbital 
space  narrrjw,  little  more  than  half  eye;  preopercle  finely  serrate,  more  strongly  at  angle;  a  shallow 
emargination  alK)ve  angle;  giilrakers  not  long,  alxmt  17  l)elow  angle,  crmnting  rudiments;  scales 
ctenoid.     Dorsal  fin  ct^mtinuous,  with  a  shallow  emaigination;  caudal  gently  rounded. 

Color:  In  life  light  yellowish-olive  alxive,  whitish  or  re<ldish  below;  three  brriajl,  oblique,  oljscure 
bands  of  olive  running  upward  and  bat^kward  on  side;  Nxly  ever>-where  with  vivid  scarlet  s|)ots,  those 
above  a  little  darker,  those  below  s<»metimes  with  ilarker  centers;  some  scarlet  inside  of  mouth;  S4>ft 
parts  of  vertical  fins  olivaceous  and  reddish,  broadly  edge<l  with  black,  especially  dorsal;  caudal  palest; 
ea<*h  with  a  very  narrow  white  edge;  pectoral  light-yellow  or  retldish-orange,  with  wrarlet  sj>ots; 
ventrals  re<l,  bla^'kish  at  tif*;  inside  of  mouth  red.  Another  sjjei'i men  10  inches  long,  from  Arr«»yo, 
showe<l  the  f<»llowing:  Body  dirty  or  yellowish-white,  pmfusely  c«)vere<l  with  n»und  brirk-retl  sfMits 
alxmt  size  of  pupil,  thescMlarkest  alKJVeand  r«:)siest  red  below;  these  six  its  somewhat  regularly  in  rows  and 
mvering  heatl,  lijis,  and  lower  jaw;  inside  of  mouth  red  on  sides;  t«ingue  white;  dorsal  oliva4vous,  with 
darker  and  {laler  areas,  e<lgeof  membrane  at  tips  of  spines  rich  yellow,  eWwhere  black -e^lginl;  8<ift  dorsal 
with  broa<l  blai*k  border  narrowly  edge<l  with  white;  anal  with  six  or  eight  red  spots  near  l)ase  beyond 
which  the  fin  is  mottle<l,  then  dark  like  the  soft  dorsal;  i>ectoral  |>ale-red;  ventral  with  a  few  pale-red 
sfHits,  fin  puqilish-black  at  tip.     In  spirits,  the  oblique  l)ands  fade  and  the  scarlet  spots  become  brown. 

ThL*»  s|>ecies  n»sembles,  at  least  in  preser\'ed  specimens,  E.  atUcenmonU^  from  which  it  may  lie 
distinguisluHl  by  the  .*H^ales  of  maxillary  and  the  broad  black  edgings  of  vertical  fins.  Its  range  is  fn>m 
the  (  an  »linas  southwani  through  the  Bahamas  atid  West  Indies  to  Brazil;  it  is  known  fn»m  Charleston, 
the  Bahamas,  Key  West,  the  Bermudas,  Havana,  Jamaica,  Port4>  Rico,  and  Martinique.  It  was  obtaine<l 
by  us  at  Aguadilla,  Puerto  Real,  Am>yo,  Isabel  Segunda,  and  Culebra,  and  by  Mr.  Gray  at  San  Geronimo. 

This  is  one  of  the  smallest  of  the  gn»uper>»,  rarely  attaining  a  greater  length  than  18  inches;  it  is, 
however,  an  im|K>rtant  food-fish,  and  in  the  Havana  market  is  one  of  the  most  abundant  species.     It 
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is  alH()  common  at  Key  West.  It  is  taken  by  the  line  fishermen  at  nKulerate  depths  near  the  coral  reefs, 
and  displays  g<MMl  ^nie  qualities.  Anj^lers  going  to  Key  West  or  Port<»  Rico  will  find  the  red-hind 
one  of  the  most  Ix'antifnl  ai»d  inten»sting  of  the  game  fishes. 

Until  recently  this  species  was  identifietl  as  K.  maculottitM  (Cuvier  &  Valencieimes ) ,  but  Dr.  Gun- 
ther,  in  a  paper  receive<l  since  the  colored  plates  of  this  report  were  printed,  shows  that  the  red-hind 
is  evidently  the  Percni  guttata  of  Linnieus.  The  name  on  plate  13  should  therefore  Ixj  EpintpheioH 
ijiUtatus  (Liima'us). 

Cfigupuffuacu  brazil,  the  Hind,  Catesby,  Nat.  Hist.  Carolina, ctc.,pl.  l4, 1743,  Bahama>. 

(Mbrtlla,  Paira,  Dif.  Pieza«,  HlHt.  Nat.  rur>a.  1787,  Havana. 

Perca giUtata  Linnans, Syrt. Nat.,  tnl.  X, 292, 1758, Brazil ? 

Serranut  catu$  Cuvier  &  Valenciennes,  1.  e.,  11,373, 1828,  Martinique. 

Serranus  arara  Cuvier  <&  Valen<!iennes,  Hist.  Nat.  Poiss.,  II,  377, 1828.  Havana. 

f  Scrranua  anguai/roM  Steindaehner,  Verh.  Ges.  Wien,  XIV.  18W,  230.  pi.  VII,  fig.  213,  Cuba. 

Epinqphdus  cubanus  Poey,  Repertorio,  1, 202, 1867,  Cuba. 

Epincphelus  nuirulmu*,  Jordan  &  Evermann,  1.  e.,  1158, 189<»,  and  3197, 1900. 

Epincphclm  (juttcUu*,  Jordan  &  Evermann,  1.  c,  3197, 1900. 

110.  EpinephelxiB  xnorio  (Cuvier  <&  Valenciennes) . 

"C/ienia";  '^  Mero'\-  Chema  Ajnencana;  Chema  de  Vii^era;  NPgre;  Ri'd  (irouper;  Jabi/ncillo. 

(Platb  14.) 

Head  2.5;  depth  2.7;  eye  5.5;  snout  4;  maxillary  2. 1 ;  mandible  1.8;  inten)rbital  7;  preorbital  9; 
D.  XI,  16;  A.  Ill,  9;  peirtoral  2;  ventral  2.1;  caudal  1.7;  scales  20-130  to  140-60. 

Body  deeper  than  in  the  other  species  of  EphiepheluSf  and  more  compressed;  head  large,  pointed, 
with  a  large  mouth  and  projecting  lower  jaw;  maxillary  reaching  past  eye;  2  pairs  ot  canines  in  front 
of  each  jaw,  lower  pair  the  smaller;  preopercle  finely  serrate,  teeth  at  the  angle  enlarged,  a  slight 
emargination  above;  dorsal  fin  with  a  moderate  notch,  the  spines  rather  slender,  but  stiff  and  sliar]), 
first  less  than  half  length  of  second,  which  is  the  longest,  2.5  in  head;  middle  rays  of  soft  dorsal 
highest;  caudal  lunate,  upper  rays  pnxlm^  slightly  beyond  lower;  pectoral  reaching  beyond  tip  of 
ventnil,  latter  not  reaching  vent. 

Color  in  life:  Olive-gray  or  olive-brown,  clouded  with  pale-olive;  lower  |>art  of  head  and  breast 
usually  salmon-color,  with  some  reii  shades;  irregular  bh>t(!hes  of  grayish-white  over  Ixnly;  ]>rcorbital 
and  adjacent  regions  with  round  points  of  dark  orange-brown,  l^ecoining  brown  in  spirits;  inside  of 
mouth  jKMirteriorly  bright-orange;  iris  golden;  vertical  fins  like  l)ody,  soft  parts  with  a  broad  e<ige  of 
blue-blm^k  and  narrow  pale  border;  spinous  dorsal  black-edged;  ventraL*  dusky;  i)ectorals  light-olive. 
In  spirits,  uniform  light-brown  with  jmle  blotches.  With  age  this  sjHH'ies  becomes  more  and  more  of 
a  flesh  red,  in<j)ecially  below  and  on  mouth,  and  the  pale  spots  and  l)lotches  iHH'ome  lew  distinct. 

An  easily  recognizable  species,  separated  from  all  the  others  by  the  elevation  of  stn-ond  dorsiU 
spine.  Found  on  the  Atlantii!  coast  of  America  from  Virginia  to  Rio  Janiero,  and  i>robabIy  common 
alK)Ut  Porto  Rico.  Two  tine  siwcimens,  each  alnnit  a  f(K)t  in  length,  obtaine<l  at  Puerto  Real  an<l 
Isabel  Si»gun<la,  where  others  were  seen. 

This  is  a  very  handsome  fish,  bearing  some  resemblance  to  the  Nassau  groui>er,  but  the  warm 
browns  on  the  head  and  side  are  richer,  while  the  general  appearance  is  somewhat  coars«T.  It  is  one 
of  the  largest  and  most  imjK^rtant  foo<l-fi8he8  of  our  tn>pical  waters.  It  reaches  a  length  of  2  to  .*>  feet 
and  a  weight  of  20  to  25  iK>unds,  or  sometimes  even  40  pounds.  It  is  very  abundant  on  the  west  coast 
of  Florida  in  company  with  the  red  snapper.  It  is  most  abundant  on  the  south  Florida  coast  and  is 
found  throughout  the  year  on  the  ^'grounds**  at  sea,  and  in  the  summer  in  some  of  the  buys.  It 
prolmbly  sjMiwns  in  early  spring  in  lx)th  places.  Silas  Steams  says  the  young  are  often  seen  in  Pen.siuola 
Bay,  where  in  June  he  obtained  examples  about  an  inch  long.  The  re<.i  grouper  is  more  of  a  lK)ttom 
fish  than  the  re<l  snapper.  It  swims  more  slowly  and  seldom  rises  to  the  surface.  It  is  very  vorm'iou.--, 
consuming  enonnous  quantities  of  crustaceans  and  small  fish.  I^rge  crabs  in  almost  ])erfect  condition 
are  often  f<jund  in  their  stomachs.  On  the  **  Snapper  Banks"  off  the  west  coast  of  Florida  it  is  caught 
by  the  red-snapper  fishermen  and  in  the  same  way,  which  is  with  hook  and  line,  a  })iec*e  of  bone-tish 
or  other  fish  b<»ing  used  as  l)ait.  It  does  not  rank  high  as  a  game  fish,  its  movements  Ijeing  slow,  and 
when  hookcnl  it  is  hauleil  up  almost  as  a  dead  weight.  It  will  take  almost  any  kin<l  of  bait.  When 
red  snappers  were  more  abundant  the  red  grouj)er  d'uX  not  find  a  ready  sale  in  the  Northern  markets, 
though  it  has  always  l)t*en  in  good  demand  at  Key  Wi»st  an<l  Havana.  The  maxinmm  weight  of  those 
taken  at  Key  W(»st  now  probably  does  not  excee<l  25  (M>unds  and  the  average  is  only  8  to  15  pound.s. 
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The  iwl  gnju]>iT  is  vi^ry  li-nai*itJU-4  uf  lili-.  afi'l  will  live  several  lumiv  afliT  being  taken  trifiii  the 
water,  even  ihough  exjiusii!  1..  iiiiifideraUle  hi'at.  This  >b  'hiiibtlei*  ntif  ivaniii  wliy  Ihe  Key  \\\vt 
tishiii);  Heet  hai<  preterrnl  (iTou|>ere  for  lnu)r'|icirtatioit  to  Cuba,  mice  thi'v  are  ubliged  to  go  a  loiij;  way 
In  market  anO  through  warm  water,  ami  llie  grouper  bearn  the  rrowdiiig  anil  rlialing  in  the  wellii  ot 
the  BiiuU'ki'  )x.-tter  than  other  ?|>ei-ii'!'. 

(>ii  the  KI'iHda  coaBt  this  QAi  ir  known  ag  the  red  gron|ier,  or  }>r<>nper.  whiU-  in  QiIm  ami  Prirto 
Kim  it,  together  with  one  or  two  other  gniiiperw,  ii^  called  i-hernu,  rherna  de  vivera,  or  jabonciilo. 

.•^rmnifi  rrirfhrutniM'r  IK-  Kaf.Kew  Yutk  Fuuiin:  FlBbe«,3l.|>1.  IS.IM.;.  Florida. 

.VminiuimHufB*  !■«.■)■,  SlfmoriiM,  II.  UU.lSOO.Hiviina. 

£)>iH>:|>Miii' morfii,  Po-y,  Kuillia  Plier[i>-RlqueBa,3]9.I>«h  SwliI,  l.i'.,7>:aiid  1IU.ISKI:  Jimlnii  ,^:  Kv>'tiiiiiiiii.l.i'.,l|HI,imi. 

Oaniu  6B.  ALPEZITEI  Bloch  k  Bchii«id«T. 


The  gentiH  AlphtiUe*  containH  Iwu  Hpci^icH  of  imall  liuheN  wliicli  differ  from  Epintpheluf  proper  Ji) 
tile  prceeuce  of  a  strong  aotronw  t<tiine  on  liiwer  liuih  nf  preoperdc.  Kroutal  boni.i<  with  an  anterior 
excavatiuD  (or  reception  ot  posterior  proeeiwei'  of  preniajcillarici',  a  prucesw  or  kuob  on  each  side  of  skull 
behind  inten)rbital  area;  fiupraoeeipital  and  parietal  L-reftt"  produc-ed  on  frontalis,  but  not  extending  to 
lietween  orbits.     Doraal  rays  xr,  17  to  -'0;  A.  iii.  9.   lOnly  one  of  the  two  Hpecieii  known  in  Porto  Kieo. 


///^>U. 


111.  Alpheates  chloropterufl  (Cnvier  A  Valenciennefl).     "Oifniii";  fituuirtn. 

Htad  2.6;  depth  2.7;  eye  4.6;  xnout  <l:  maxillary  2.4;  mandible  2;  interorhital  G.8;  D.  xi,  18:  k. 
Ill,  9;  iiet'toral  1.7;  ventral  2;  (■auilal  l.«:  sx-ales  12-75  to  85-32. 

Body  ovate  and  coinprecisetl,  caudal  |>edunrle  t^hort;  head  small  and  |iointed,  anterior  profile 
depre»>e<l  in<H-ripital  region;  eye  lonie,  ilfdiaineliTgn.-aterlhan  lei^^hof  fhort»iciul;  imiulh  ohliijue, 
maxillary  n!achin)[  [H)sterior  Ixirder  of  urbil  or  lieyond;  teeth  conical  and  sharp,  i<onie  of  them 
depre»>ib1e,  in  patclui'  on  front  of  jaw!'.  in  more  than  ime  row  on  inde^;  2  pairn  of  weak  canines  on 
front  of  upiier  jaw;  lower  jaw  I'ligblly  projii'ting;  preoperelo  strongly  convex,  angle  niundwi,  and 
with  a  eirong,  rather  flat  spine,  i>ointing  downwanl  an<l  curved  i^lighlly  forward;  alxivc  thin  are  fine 
serratkinis  along  entire  upi>er  lind>,  ilecri'asing  in  fiize  upwanl;  opercle  with  ;f  dal  spines,  middle  one 
Htronge^t,  np|ier  and  lower  nearly  ci>nceale<l  by  n^les;  M'alea  covering  heail  and  IhmIv,  reduced  in 
size  at  nape,  oveipul,  and  evurywhen^  on  head  i<ave  o{>erfles,  where  they  are  ratlii-r  larger  than  <in 
Ixidy;  sealesalt  eyi^loid  save  a  dii<tinctly  ctenoiil  [latcli  under  or  above  i)ectoral;  |iilliBkeri<  short,  about 
\Ti  below  angle;  dorml  fin  iimlinuotu',  with  a  shallow  noti'h,  spines  tifrong  ami  pungent,  fourth  and 

fifth  highest,  2.-')  in  head;  loft  dorsal  as  high  »<•  spi is,Hljout  the  fourteenth  ray  longed,  2.25  in  haul, 

fln  pointed  posteriorly,  ronixled  in  yonng;  aniil  lii;.'lj.  siH'<mil  spine  strongest  and  nbonl  eijual  to  third, 
2.7  in  head;  caudal  roundeil;  |>ecti>ral  and  ventral  sul>e<|ual.  not  reaching  vent;  in  a  small  individual 
(4  inches)  the  iiei-toral  retu'hes  gwst  ventral,  whii-li  just  reaches  vent. 
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Color  in  life:  Body  yellowish-brown,  paler  below,  upper  part  of  side  with  about  7  longitudinal 
stri|K»s  of  <lark  brown  fn:>ni  lu»ad  to  tail,  these  l)et?oming  rows  of  round  orange  spot**  1h*1ow;  H  «lark, 
inconspicuous,  verticallMKiylmrs;  hea<l  with  many  smaller  orange-brown  sjxits;  lower  part  of  head  an<l 
breast  with  pale-bluish  si>ots;  fins  brownish;  soft  dorsal  with  oblique  bars  of  black;  spinous  dorsal  olive, 
blotcrhed  with  brown;  ventnil  olive,  edge<l  with  darker;  other  fins  ol)ficurely  barred;  inside  of  mouth  pale. 

Found  in  the  West  Indies,  Culm  to  Brazil;  also  recorded  from  Afri<.»  and  the  Falkland  Islands;  not 
known  from  Florida;  apparently  not  uncommon  alxmt  Porto  Rico.  Two  females,  7.5  and  9.5  inch(»s 
long,  rt»sj>ei!tively,  and  each  with  well-developed  roe,  were  obtained  in  the  San  Juan  market  Jan  nary  17. 
Another  spei*imen,  4  inches  long,  was  gotten  at  Mayaguez.  The  8i)ecies  reiu'hes  a  length  of  a  foot  or 
more  and  is  a  food-fish  of  importance.     The  only  l<x!al  name  heard  for  it  was  "cherna.** 

Mectropoma  chloroptcrtim  CuvierA  Valenciennes,  Hist  Nat.  Poiss..  II,  398,  1828,  Santo  Domingo  and  Martinique. 
Hectropomn  THonactiHihus  Mtiller  &  Troschel,  in  Schoniburgk'K  Hist.  Barbados,  iW),  1847,  Barbaiim. 
Alpttfftt*  (t/tr,  Jortlan  A  Evermann,  1.  c..  1164.  1896. 

Qenni  70.  KTCTESOPESCA  QiU. 

Cranium  broa<l  and  transversely  concave  between  eyes,  it*^  lateral  <rrest»  very  strong,  nearly 
parallel  with  supraoccipital  crest  and  extending  much  farther  forward  than  latter,  joining  su[>ra<H*ular 
crest  above  eye,  supraoccipital  crest  not  extending  on  frontals;  frontal  bones  without  anterior  concavity 
or  notch  for  reception  of  premaxillaries,  without  processes  on  the  upper  surface;  lower  jaw  strongly 
projecting;  anal  fin  elongate,  with  11  or  12  (in  one  species  9  or  10)  soft  rays;  laudal  lunate;  spines  of 
fins  slender,  none  of  them  much  elevated;  scales  small,  mostly  cycloid,  those  on  lateral  line  simple; 
pyloric  cieca  few;  gillrakers  various;  nostrils  small,  and  subequal  or  with  posterior  enlargtnl.  Other- 
wise essentially  as  in  Epinephelujn,  from  which  genus  Mycteroperca  is  well  separatetl  by  the  structure  of 
the  skull,  and  superficially  by  longer  anal,  larger  mouth,  and  more  elongate  body. 

I^rge,  handsome  fishes  of  the  Tropics,"  mostly  American,  including  some  of  the  most  valuable 
food-fishes  in  the  Gulf  of  California  and  at  least  six  of  the  valuable  species  of  the  Florida  coast.  Of 
the  20  or  more  American  species  only  2  are  thus  far  known  from  Porto  Rico.  All  are  excellent  for 
food,  and  those  found  where  fisheries  have  l)eoome  establi8he<l  are  much  sought. 

a.  Nostrils  subequal,  well  separated;  scales  on  head  cycloid. 

6.  (lillrakcrs  comparatively  few  and  short,  8  to  20  below  angle  of  an'h. 
Trisotropis: 

c.  Anal  rays  hi,  11  or  ni,12,  the  fin  long. 

f/.  Anal  fin  not  angulated,  its  outline  more  or  less  evenly  nmndtnl  in  mlull  hk  well  m.s  in  young;  soft  jmrts  of  verti<*al 
fins  edged  with  black  in  life. 

c.  Angle  of  preopercle  not  salient,  its  teeth  scarcely  enlarged;  gillrakers  x  4  s  to  10. 

/.  Gillrakers  very  few  and  short,  x  +  8 developed  (besidi's  some  rudiments);  general  color  imiIc.  bright  rod  or  grayish, 
with  roundish  sfnUs  or  blotches  of  black  or  rtni  darker  than  the  ground-color;  the  blacker  blotches  along  mi«l- 
dle  of  sides  much  larger  and  quadrate  in  young;  red  always  present  somewh«*n*  in  life  (fading  in  spirits);  jh'c- 
torals  blackish,  in  the  adult  broadly  tipped  with  orange- yellow;  sc^ales  rather  small  (about  125),  caudal  lunate. 

g.  General  color  gray,  with  red  and  black  markings i^enrntfga 

gg.  General  color  scarlet,  with  red  and  black  markings npua 

ff.  Gillrakers  rather  slender, about  x  +  10  (besides  several  rudiments);  caudal  «tibtruncate;  nostrils  small. 

/*.  Scales  not  very  small  (about  110);  color  dark  olive-green;  sides  of  head  an<l  ImmIv  with  rivulationsof  dark-bluish 
annind  niundish  dark-bronze  spoU«,  large  or  small  (these  markings  subj»M-i  to  considerable  variation,  fading  in 
spirits) ;  .sides  with  darker  quadrate  areas. 

I.  Dark  blotches  on  Ixxly  rather  large,  often  quadrate Ixtnad,  112 

it.  Dark  s[M)ts  on  bcxly  ver>'  small, close-set,  of  a  deep-bronze  orange xanUuntliHa 

ce.  Angle  of  preojjercle  more  or  less  salient,  its  teeth  somewhat  enlarged;  gillrakers  more  numerous,  x  + 12  to  14. 

jf.  iScales  not  very  .small  (about  110);  upper  part  of  body  dark-bn)wn,  h)wer  half  abru]»tly  {Hiler;  a  i>alc  ring  anmnd 
caudal  peiluncle,  behind  which  is  a  squarish  dark  blotch,  smaller  than  eye,  at  base  of  upper  niys  of  caudal; 

caudal  deeply  lunate;  teeth  strong dimUUnUi 

Parepinephki.i's: 

W>.  Gillrakers  close-set,  very  long  and  slender,  25  to  35  below  angle  of  arch. 

k.  Caudal  fin  lunate,  its  angles  more  or  less  produced  in  adult,  fin  subtnincate  in  young:  anal  fin  more  or  less  angulate 
in  adult,  rounded  in  young;  soft  dorsal  somewhat  angular;  st^ales  rather  large  (latenil  line  95);  body  rather 
deep,  .sncmt  sharp;  preoi)ercle  with  a  salient  angle  which  is  armed  with  larger  teeth;  dorsal  spines  low;  gillrakers 
clostv.stn,  X  f  30,  longest  7.5  in  head;  ventrals  not  reaching  to  vent;  color  olive-gray,  with  darker  rcticulati<ms 
around  pale  spots;  fins  not  much  darker  on  their  edges;  a  dark  mustache  along  maxillary;  adult  examples 

nearly  uniform  brown;  not  known  to  be  red rt(5ra 

(Ml.  Nostrils  very  close  together,  posterior  decidedly  larger  than  anterior,  and  with  a  more  or  less  distinct  horizontal 
croitft-septum  within;  scales  on  head  cycloid. 
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MYiTEROPKRCA! 

I.  <^;illnikpn«  mf»«1erate,  fewer  in  numlx-T.  A  to  IR  l>elow  allele  of  an'h. 

wi.  Sooond  donsal  spine  low, shorter  than  thinl.  the  thin!  an«l  fourth  highest. 

n.  Margin  of  anal  fin  p<ij*teriorly  ooneave,  its  middle  ra\->i  much  exserted. 

o.  Gillrakers  rather  nnmeroiL*:.  17  to  20  below  angle  of  arch. 

j».  Outer  rays  of  caudal  much  pnxluced.  mon-  than  two-thirds  length  of  head:  preopcn-h'  with  salient  angle: 
canine  teeth  strong;  scales  Hinall  (llOi:  gillrakcrs  aNuit  4  — 'Ji.  Color  hn»wni»h.  with  small  darker  si.M>ts;  ver- 
tical fimi  broadly  edge<]  with  blackish. 

'/•  I 'pp<?r  <*anines  dire<*led  rtnmgly  forward,  lower  back^ianl:  <'oloration  ol>«^*ure /nicafa 

77-  rf>P«*r  canines  nearly  vertical:  coloration  (taler  and  l»rightcr phenax 

nn.  Margin  of  anal  fin  not  concave  pot^teriorly.  outline  of  fin  rr)und(*d  or  slightly  angular. 

r.  f;illrakerM  rather  few.  x  +12;  b<»dy  without  dark  cnwsbars.  c<»vered  with  grayish  reticulations  an»und  .small  n>un<! 
spotj$.  these  not  evident  on  head;  anal  fin  n>undc<l:  preo|K'rcle  with  a  salient  angle;  form  rather  robust;  anal 
fin  not  angulatc. 

*.  .S'ales  very  small.  al»out  20-140-37;  caudal  not  deeply  lunate:  eye  small ftr>nvT«.  113 

xx.  Si-ales  larger,  about  90  to  100  in  lateral  line:  caudal  deeply  lunate:  eye  larger raUiura 

rr.  Gillrakers  ver}'  few.  short,  and  thick,  about  x  +*6;  body  olive  or  ( var.  ainutopanlnlifi  bright  red,  with  light  and 
dark  croasbars,  these  often  becoming  obw>lete  with  age;  head  usually  with  distinct  reticnlation.«i  around  yel- 
lowish 8pot8;  anal  fin  with  angular  margin,  subtruncate  posteriorly:  preopercle  without  salient  angle;  scales 
rather  small  (lateral  line  133) ;  form  rather  robust. 

t.  i  iround-color  dark-olive titrri* 

(t.  (iroimd-<'olor  bright-red camdopairt'ili* 

112.  Mycteroperca  bonaci  (Poey).     Aguaji;  Botnifi  Acarn;  Black  (irouiter. 

Head  2.75;  depth  3.25;  eye  moderate,  fi  in  head  (young);  D.  xi,  16  to  18;  A.  in,  11  or  12; 
ecalen  18-120  to  12.>-o0,  jMires  70  to  85.  Body  c^omi^ratively  slender,  a  little  more  nibiist  than  in  M. 
microlepi^y  its  ))readth  2.3:i  in  its  depth;  head  mcKlerate,  rather  pointed,  iti<  anterior  profile  little  curve*!; 
mouth  rather  large,  maxillary  reaching  slightly  beyond  eye,  2.2  in  head  (in  young),  proportionately 
longer  in  a<liilt;  maxillary  with  cycloid  scales.  Teeth  in  rather  narrow  l)ands;  two  rather  strong 
canines  din*cted  little  forward  in  front  of  each  jaw.  Interorbital  spac»e  slightly  convex,  its  width  t>  in 
head.  Preopercle  forming  a  regular  curve  without  salient  angle,  emargination  near  angle  very  slight. 
Xo.«tril.**  small,  rrumdish,  sul)efiual;  not  ver\' close  together,  Gillrakers  few  an<l  long,  10  to  12,  l)esides 
nidiment.**  on  l(»wer  part  of  anterior  arch.  Scales  rather  small,  chiefly  cycloid;  dorsal  spines  compara- 
tively slender  and  weak,  outline  of  fin  gently  convex;  tenth  spine  about  as  long  as  second;  third  and 
fourth  spines  longest,  3.33  in  head;  caudal  fin  tnmcate  when  spread  open,  its  outer  rays  a  very  little 
pro<luce«l,  1.0  in  head;  anal  rather  high  and  rounded,  its  longest  rays  2.25  in  head;  pectoral  reaching 
slightly  l>eyond  tips  of  ventrals,  1.7  in  head.     Ventrals  short,  not  reaching  vent.     Pyloric  can-a  15. 

rr)lor  in  life:  Deep  orange-brown,  more  olive  on  back,  clouded  above  by  paler  or  grayish;  8i<le8 
and  belly  marked  everywhere  by  reticulations  of  pearly  gray,  which  surround  roundish  or  oblong 
s(iots  of  gr«>un<l-color,  pale  streaks  being  largely  horizontal  on  sides;  sides  of  head  similarly  marked, 
the  spots  smaller,  bronze-brown,  reticulations  decidedly  bluish;  6  or  7  spots  in  a  straight  line  between 
eye  and  preopercle,  having  nearly  the  diameter  of  the  pupil;  spots  on  body  mostly  txjvering  4  to  6 
scales,  all  of  them  larger  than  a  scale;  dorsal  olive-brown,  somewhat  mottled;  caudal  .similar  to  dorsal, 
narn>wly  e<lge<l  with  whitish;  anal  similar  with  2  or  3  rows  of  bluish  spots,  its  tip  blackish,  with  a 
narrow  whitish  e<lge;  pectorals  olive-brown,  plain;  ventrals  blackish,  rays  bluish.  Mouth  not  green, 
li|)s  olive,  l>arred  with  bluish;  iris  reddish.  Here  deecribetl  from  a  specimen  11.5  inches  long,  from 
Key  West.  A  large  spe<.*imen,  about  2.5  f^t  in  length,  seen  at  Key  West,  retaine<l  the  same  general 
coloration,  the  bronze  spots  and  rivulations  being  distinct  and  not  smaller  than  in  young. 

In  spirit**  the  orange-brown  of  the  body  is  replaced  by  dark-brown,  and  the  blue  reticulations  of 
the  head  by  gray;  all  the  markings  become  more  faint. 

This  fish  ranges  from  Florida  to  Brazil.  It  is  common  at  Key  West,  where  it  is  caUed  black  gn>uper. 
Pn»l»al>ly  not  unc'ommon  about  Porto  Ric*o,  though  seen  by  us  only  at  Puerto  Real.  It  is  one  of  the 
ini|M)rtant  f^KMl-fishw  of  Key  West  and  is  probably  held  in  e<]ual  esti»ein  in  Porto  Rico.  It  reaches  a 
length  of  2  to  3  feet  and  a  weight  of  50  ix>unds.  The  larger  in<livi<luals  are  i-aught  with  the  ho<jk,  but 
the  young  are  often  seine<l  along  the  shore. 

St  rrnn un  Imnaci  ¥ocy,  Mcmoria.'«.  II.  129,  l«tiO.  Cuba. 
s*  mill  HA  bninneui  "Poey .  Memoriae.  II.  VM,  1860,  Havana. 
S*  mill im  I irriituil I'm  Voi-'y,  MemoriajJ,  II.  138, 1860, Culia. 
Semiuii/t  ,yr^oifniiittiui  P«iey.  Memorla**.  II.  353.  1>WI.  <'uUi. 
S^min'.n  hihiiiiiiif  INk'V.  Meuioriaj*.  11,353,  lAJl.  Culm. 
Tn'^ftrifpin  nwmji  IVh'V.  Repertt»rio.  229, 1M68.  Havunji. 
ityctentjKnyi  b*ftMci,  Jordan  &  Evermann,  I.  «•.,  1174.  ixwi. 
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113.  Hycteroperca  bowerei  Kvemuiiin  &  Itlaroli,  new  H[ieci(«i. 
" Hock-hirul" ;  "  Rort-fish";  "  Meio  Cabrilhi." 

Hewl  I'.H  iiK-HMiinxl  fRJiii  tip  irf  ii{)|mt  jaw;  depth  3.4;  I'jv  7.5;  Buimt  :).7;  maxilUry  2.1;  iiiandihte 
1.7;  iiiterorbital  4.6;  preorliital  8.4;  w»1(m  alwut  20-140-37;  P,  xi,  IH;  A.  ui,  11 ;  V.  17;  11:111™!!!.'™  x410. 

Body  rather  Ion);,  i.-onii>reiWHl,  tho  tlonwl  arul  voiitnil  otilliiiex  cui^h  fcfiitl^'  and  ixyularly  arrhe'l; 
head  lonKanilpointtHl.thcf^-ttattHt  width  3.2.^  in  itxlfAtcth;  i<iii>iit  lung;  iiiixilh  krve, lower  JBw  r>trtin|fly 
projectiD);  and  entering  in  profile  ■>[  Hnout;  niaxillary  reuehin^  fur  U-yoiid  the  nrbit;  supplemental 
n)a;(illary  bone  evident;  eyeiunall,  high  up;  preupercle  very  flncly  tte irate,  xliKhtly  iinxitvuat  itHanKle; 
opercle  emliiig  iu  a  loug  flat  jxiiut  upon  base  iif  wliioh  ih  a  bniud,  flat  s|>iiie;  uoHtrilH  eliisu  tiim^lher, 
[KMtetior  niiiirh  the  laiK^r,  with  an  anterior  liorixontal  eruHK-^kartititiii  at  ImM^  FinR  rather  lnw;  orii^n 
of  dorfial  over  end  of  iipereular  flaji;  flr><l  donwl  ^pine  ^ihort,  equal  tn  dianu'Ier  nf  orbit;  m-coikI  xpine 
Homewlutt  ex <«edinK  twice  length  of  linil;  third,  fourth,  and  liftli  spineKlongeHt,  e<nlM-<]Uat,  alxiiita  third 
longer  than  Heeond,  or  3.35  in  head;  i<oftdorHal  rounded, 'i ti*  longe:*!  rayxalKiut :{  in  head;  cwidal  ulightly 
lunate,  outer  rayn  1.7  in  head;  anal  rounded,  RjiinM  blender  and  wi-ak,  lon^eft  (thinl)  2.6  in  head, 
longest  ray  2.6;  i)eetoral  roundeil,  middle  rayn  longtwt,  2.2  iii  head;  ventral  2.4.  Seahss  pmall,  thin, 
and  ('y<')oid,  those  on  hea<l  and  nape  verj'  riniall  and  lunlNildcil. 

Color  in  hte;  Body  dark  rcddish-hnm-n,  covered  with  many  cmuli,  round,  hlmnl-r^'d  Hpots,  lhei« 
altk)  on  head,  lower  jaw,  and  bane  of  pectoral  and  anal,  cfiiei'ially  numeroui'  on  anal,  and  a  few  on 
spinous  donial;  Moft  doreal  mottled  with  white  and  blaek,  bonleriKl  with  a  very  narrow  while  intge 
inside  of  whieh  is  a  broad  blai^k  liand;  lip  of  caudal  narrowly  white,  then  a  broad  black  liariil,  rest  of 
fin  mottled  with  white  and  black;  anal  similar  to  M)ft  don^l,  but  with  more  red  Hpit.";  )H-ctorHl  cMi«ied 
by  two  broad  dark  barp,  outer  end  of  tin  yellow;  iuxide  of  mouth  [lale  re<l.  In  alcohol  the  general 
color  beconiefl  ri ark-grayish,  paler  below;  ivd  sjxita  changing  to  blac'k  or  dark-brown. 


S^^ih 


Fiu.-l-'i.— .«flrf'r"|-r'> 


Judging  fn>in  demriirtiouM  thin  H]ie<'ieH  ap]>earn  to  1h!  relatiil  t<i  .1/.  mlliueii  I'm-y,  but  cliffcrw  iti  a 
munlNT  of  important  imrtii-ularf,  amon^  wliicli  an-  the  Miialler  Hcalei',  cNialler  eye,  and  very  diffen-nt 
coloration.  Acconling  to  Poey,  M.  ritUitini,  in  hfe,  wax  dark  hrownirih -olive,  with  n)nnde<l  _\ellowish 
epotfi;  fine  dark-brown,  darker  on  eilges  of  verti<-ul  fini<;  eight  narrow,  divkycroi'i'liandH  cm  Ixvly;  caudal 
with  a  beautiful  green  criiraltand;  in'ctonil  yellowish  toward  the  ii-nter,  the  piiHterior  margin  green. 

Onlyasingleppe<'imen  (typeXo.  41S30,  T.S.N'.M.i  of  thii<ini|H>rtanti<tH-i-ie.'<n'a.-'obtaiiie<l.  This  is 
21.5  ini-heH  long  and  was  pnrc!ia«ii  froui  a  Tortola  lisheriiian  at  Culebra  Inland,  Febriuiry  ID.  It  was 
lulled  by  him  "rm'k-hind,"  "nK'k-lish,"  or  "nifro  cahrilla,"  and  «u"  iwight,  along  with  the  tangs, 
angel-tish,  and  other  H|>e<'ieH,  in  a  Hsh-lrap  of  the  style  in  iiinnnon  use  iiUint Culelira  Island,  Though 
no  others  were  seen,  the  species  seems  t*i  lie  well  known  to  the  fishermen  almut  Culebra  and  Vieiines 
it<landi<,  and  w  held  in  high  esteem  08  a  valuable  finxl-lish. 

We  name  thJH  ciieeiw  for  the  Hon.  tieorge  M.  i!o«er>,  V.  S.  <.'ommis.-ioner  r.f  Kish  and  l''islL..ri.-s. 
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Oeniu  71.   DIFLECTBUK  Holbrook.    The  Sqnirrel-flihei. 

Thb»  jreiiiu*  is  verj*  clo«e  to  lYtonmle*,  fnmi  which  it  «liffeT>*  chiefly  in  the  annatur>  of  preopercle, 
which  ii*  pn)vi«le<l  in  adult  with  one  or  two  cUL«ters  of  ^itnmjr.  ^<trai^ht.  diveiv^nt  .«pine*«.  Snmotli  area 
on  top  of  head,  a»*  in  Serranm*^  lai^ge,  extending  iHU-kwanl  to  a  line  connei'tinjf  Ixmler?  of  preoi)ercle; 
pupHMK-cipital  and  ]>arietal  <Testt«  very  nhort:  preorbital  l»n»ad:  niaxillar^*  widest  l>efonMts  tip:  pn>tileof 
8nout  nmnde<l;  pe<*toral  um»\inmetrii'ally  nmnde<l,  its  upper  rays  longest:  ventrals  in»?erte<l  somewhat 
before  axil  of  j^ectoral:  dorsal  ^piue^  slender,  none  of  them  much  elevate<i:  s*.>ft  dorsal  short,  rays'  x,  12: 
anal  rays  iii,  7:  cau<lal  lunate. 

»S|>ecies  of  tmiall  size  and  bright  colors,  all  American:  only  one  specit»s  known  from  Porto  Rico, 
but  />.  jormtfutum  also  doubt le:«  txrurs  there. 

Ualiperi  a: 

<i.  Pri-«ipi'rrle  with  a  nn^le  centof  of  diTergenct.'  of  the  spiniik's  aUnit  itn  atij^le  <in  adult  as  well  as  in  young). 
/•.  ( fillrakeni  moderate,  about  10  below  anfirle  of  arch:  spine:*  on  produced  p«>ition  of  preopercle  numerouft.  h  to  20  in 
number:  outline  of  spinous  donnl  tin  somewhat  ivinvex.sii  that  the  fin  is  more  deeply  notched  than  in  Dipltetrum 
f«rrnuNntm:  jaws  equal:  vertex  naked:  operele  black  within. 
»♦.  s^-ales  on  cheek  small  and  rejnilarly  placed,  in  abrmt  10  rows:  22  "scales  before  dorsal mdiaU,  114 

DlPLEtTBlM: 

(in.  Prett^tercle  with  2  clusters  of  divergent  spines. one  at  angle. other  higher  (the  2  fascicles  well  separati>d  in  adult, 
but  smaller  and  c<Mlescent  in  voungK 
</.  Head  and  Uxly  marke<l  with  many  interrupted  blue  lines:  preorbital  broad,  more  than  twice  width  of  maxillary: 
lower  half  of  preopercle  with  strong,  straight  spines  diverging  from  twct  centers:  gill  rakers  short  and  small. 
x-i-14:  11  rows  of  N'ales  on  cheek:  caudal  deeply  lunate.  upjHT  U^W  the  longer,  sometimi-s  ending  in  a  long 
filament.  Color  bn>wnish.  silvery  lielow:  side  with  7  or  8  lontdtudinal  deep-blue  lines  and  aN>ut  as  many  dark 
rrossbapi.  last  bar  forming  a  large  black  blotch  at  upper  bas<^  of  caudal:  ytHing  with  2  broad. dusky  longi- 
tudinal stripi's.  which  l»ee<ime  interrupted  with  age:  3  or  4  distinct  blue  stripej«on  sides  of  top  of  head:  2  acrofls 
preorbital.  the  lower  forked:  fins  with  narrow,  wavy  bars  of  blue  and  pale  yellow /ormoeum 

114.  Diplectrum  radiale  fQuoy  &  Gaimard).     Afjiiavhta. 

Head  2.S:  depth  :^.S:  eye  3.75:  snout  8.8:  inaxillar>'2.1:  mandible  1.9:  interorbital  4.ti:  preorbital 
9:  D.  x,  12:  X.  iii,  7:  jx'ctoral  l.o:  ventral  1.7:  caudal  l.li^;  scales  7-70-18. 

B<.Miy  elongate,  dorsal  and  ventral  outlines  nearly  alike  save  for  a  depna^ion  at  nape:  hea<l  pointed, 
a  large,  sm<M>th  n>und  area  above,  behind  eyes:  lower  jaw  barely  pn»;ecting:  teeth  chiefly  in  one  row 
on  sides  of  jaws,  in  small  patches  in  front;  maxillary  reaching  jiosterioreilge  of  pupil:  eye  large, 
place<l  high  in  hea<l:  al>out  9  rows  of  n»gularly  pla«x*il  scales  on  cheek:  preopercle  with  a  stronglv 
salient  angle  injuiposed  o(  radiating  spines;  operele  with  7  or  8  n>w8  of  scales.  Oorsal  fin  <*ontinuous, 
slightly  notched,  spines  slender  and  verj*  sharp:  caudal  lunate,  upper  lobe  very  slightly  i»ro<luced. 
Scales  stnmgly  ctenoi<l. 

Color  in  spirits:  Olive,  paler  l)elow;  many  islnt  vertical  dark  l)ars  wider  than  interspaces,  plainest 
at  middle  of  sides:  2  faint  longitudinal  dark  bands,  first  from  shoulder  to  si>ft  dorsal,  other  fn>m  nearly 
same  origin  t^>l)aseof  caudal,  where  it  fonns  a  feiint  dark  spr>t;  some  faint,  ])ale  streaks  on  ]>nH>rbital  and 
chi'ek.  In  life,  the  soft  dorsal  has  blue  sptots  encin*led  by  darker  blue  rings;  cau<lal  liarre<l  >%ith  similar 
spots:  IxMly  light-brown  above,  yellowL*»h  below,  sides  salmon-color,  head  and  fins  with  re«l  sliadings. 

Found  on  lx»th  coasts  of  tropical  America,  north  to  Havana  and  (Tua>'mas;  very  common  on  the 
coast  of  Brazil  and  in  the  Gulf  of  California,  usually  in  shallow  bays;  apparently  not  common  in  Porto 
Ric<».  whert*  one  young  individual,  5  inches  in  length,  was  collecte<l  at  Mayaguez. 

Strnutujt  rntlhitiA  Quoy  A:  Gaimanl.  Voyage  Uranie.  316,  1824.  Rio  Janein*. 
.s*^^^lN»lx^lV|7^IfMJ«^uvier  «fc  Valencienni-s.  Hbt.  Nat.  PoLss.,  II.  241,  1^28.  Martinique. 
Cmfn.pri^m  ayivW  Steindachner.  Ichth.  Notizen.  VII.  1.  pi.  1.  fig.  1,  1W8.  ^^autO(i.  Brazil. 
I>ijft*ctrntn  nidiak,  Jordan  &  Evermann,  1.  e..  ISM.  189i>. 

Geniu  72.  PBI0H0DS8  Jenjni.     Serranof. 

H<Mly  oblong.  mo«lerately  compre9f>e<l,  covere<l  with  nn^xlcrate-size^l  ctenoid  scales.  I.Ateral  line 
noniial  in  direction,  not  nmning  dose  to  liack.  Craniiuu  aln^ve  with  a  very  lai^  convex  snuM>th  area, 
which  is  longer  than  the  low  supraorbital  crest:  supnwx'cipital  and  parietal  crests  short,  extending  to 
a  line  connecting  Nmiers  of  j»re<»percle:  |M»sterior  outline  of  cranium  nearly  vertical  in  i»rofile:  mouth 
lann*,  maxillary  ni»t  scaly  and  without  supplemental  lM>ne:  canines  small,  lateral:  no  depressible  teeth 
ill  jaws;  ttn^*th  always  present  on  vonicr  and  {lalatines.  Gill  rakers  u.<ually  few.  Branch  iostegids  7. 
lK>rsal  with  lU  rather  slender  spines  either  sulx^jual  «»r  «>ne  of  them  much  pnHhu-eil,  ihe  tin  not 
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deeply  iioUthe<l,  the  soft  i)ortion  short,  of  11  to  13  rays,  and  nearly  or  quite  destitute  of  M'ales;  anal 
short,  with  slender  spines;  caudal  lunate  or  truncate.  Ventrals  not  very  close  tojrcther,  inserte<l 
somewhat  in  advance  of  iwctorals,  as  in  CndropriMeH  and  Dipledrnm.     Vertebne  10  -   14  =  24. 

Species  of  small  size,  probably  all  American,  (closely  allied  t/>  the  Old  World  genus  Serr(uitu<y  from 
which  they  are  distinguished  by  the  short,  nake^l,  soft  dorsal,  the  anterior  insertion  <»f  ventrals,  and 
the  smaller  teeth.  Of  the  11  known  Ameri<'an  species  only  one  has  l)een  found  in  Porto  Rico.  At 
least  two  other  species  (/'.  phielni  and  P.  talpacariti^)  probably  cx'cur  there. 

Pbionodes: 

o.  Scak'8  large,  4ii  to  55  In  the  lateral  line. 

6.  Scales  on  cheek  very  large.  In  about  6  series;  dorsal  HpineM  not  quite  equal,  fourth  UmgeMt,  alN>ut  twice  lengtli  of 
ninth. 

c.  Teeth  nrtu«ually  ntrong,  3  or  4  on  each  side  in  upper  jaw  as  large  as  largest  lateral  teeth;  jaws  equal;  preorbital 

extremely  narn>w.  not  one-third  width  of  pupil;  preopiTcle  very  ttharply  serrate;  gillrakers  short,  slender. 
X  +  10;  caudal  forked.    Color  plain-olivaceous;  fins  all  pale;  sides  with  about  6  faint  dark  crcwsbands,  more  or 

lesH  (ionfluent  along  lateral  line fu«culu« 

bb.  fck'ales  on  cheek  nifjderate,  In  about  8  series;  body  oblong,  heavy  anteriorly;  dor^il  outline  a  little  elevated,  profile 
almost  straight;  lower  jaw  not  projecting;  canines  small;  mouth  large;  preorbital  narrow;  dorml  fin  not 
notched. 

d.  Kye  large,  equal  to  snout;  gillrakers  short,  x+10;  caudal  deeply  lunate:  i)ectoral  long.    rol(»r  light-brownish, 

with  lighter  blotches  and  faint  dusky  bars;  a  very  ccmspicuous,  sharply  defined,  vertical  white  bar  extending 
upwarii  on  each  side  from  just  before  vent;  fins  pale pfurh^ 

(Ui.  Eye  very  large,  greater  than  snout;  gillrakers  short,  x-f  6;  caudal  tmnrute.    Color,  upi>er  parts  s«"arlet,  lower 

parts  bluish-white;  a  yellow  lateral  band,  under  which  are  4  quadrate  black  blotches baldmni.  115 

Mentiperca: 

mi.  ScaIcs  small,  lateral  line  with  W)  to  7r>  in  its  course. 

e.  Lower  jaw  not  very  stnmgly  projecting. 

/.  Body  covered  with  irregular,  inky-black  spots  and  bands.  Body  long  and  low,  head  low  and  shari>.  lower  jaw  pro- 
jecting; scales  <m  cheek  in  10  or  12  rows;  t<?eth  small:  gillrakers  ven.' short,  x  +  7;  d<»rsal  low.  not  notched; 
caudal  forked.  Color  brownish  above,  sides  yell(»wlsh,  everywhcn*  alwve,  l)elow.  and  on  llns  covered  with 
Irregular  inky-black  spot*,  blotches,  and  bands,  latter  meeting  around  l»elly;  i^KM'torals  and  anal  plain;  a  broad 
ring  around  tnise  of  caudal,  and  many  irregular  spots  around  bastes  of  ventrals  and  [HH'torals;  numerous  black 
spots  on  'dcirxals  and  caudal,  <me  of  those  <m  (nmt  of  spinous  dorsal  very  consi)icuous thjriufm 

ff.  Body  not  covered  with  conspicuous  Inky-black  spoth  and  Itands. 

g.  Back  with  3  or  more  large,  conspicuous  blotches  of  yellowish-white.  B<Hly  more  eUmgate  than  in  relate<1  species; 
lower  jaw  slightly  proje<*ting;  s<?ales  on  cheek  In  11  .Merit»s:  dorsal  spines  low,  fifth  the  longest.  2.25  in  head; 
caudal  strongly  lunate;  pectoral  and  ventrals  short.  (?olor  brownish-rt»<l  above,  with  areas  of  light  yellow  on 
sidesof  back;  one  before  dorsal;  a  large  one  and  a  small  <me  below  .«pinoaM  dorsal;  a  large  (»ne  bel(»w  last  rays 
of  soft  dorsal;  one  on  l>ack  of  tall;  top  of  head  with  2  pale  cr(»ss-shades,  one  before,  one  iK'hind  eyef;  lower 
tins  light-orange;  caudal  red,  with  2  conspicuous  longitudinal  stripes  of  blackish-red;  dorsal  red-.shade<l.  a 

manxm  blotch  on  each  part  of  It  extending  upward  from  a  similar  blotch  tm  Imck tabacariug 

gg.  Back  without  conspicuous  blotches  of  yellowish-white. 

h.  Coloration  nearly  uniform;  IxKly  elongate;  snout  sh(»rt  and  thick:  caudal  slightly  lunate.  Color  brownish-yellow 
on  back,  orange  on  sides,  and  brighter  or  re<l  on  belly;  no  spots  nor  bands;  upfmr  jmrt  of  head  bluish,  fins  gray; 

caudal  bordered  above  and  bel»»w  with  bmwn fiare»rfiin 

ff.  Lower  jaw  very  strongly  projecting;  t)ody  elongate.  mo<lemtely  compresscil;  scales  small.  alK>ut  70;  snout  sharp, 
much  longer  than  the  large  eye;  preopen-le  finely  denticulated;  top  of  head  with  vertex  nake<l;  caudal  deeply 
forked;  skull  depressed,  with  a  single  crest;  dorsal  spines  mrxlerate,  third  highest. 

i.  Color  clear  brown  with  larger  darker  spots  or  bars  on  sides:  tins  pale,  more  or  less  tinged  with  orange.  luciopcrcdnuH 

115.  Prionodes  baldwlni  Kvermann  <&  Marsh. 

(Plate  15.) 

Head  2.5;  depth  3.2;  eye  4;  snout  4.6;  maxillary  2.4;  mandible  2;  interorbital  7;  D.  x,  12;  A. 
HI,  7;  pectoral  1.4;  ventral  1.3;  caudal  1.7;  scales  4-42-12. 

Body  elongate,  moderately  compressed,  not  elevate<l,  covered  with  ctenoid  scaU*s;  dorsal  and 
ventral  outlines  alike;  head  moderate,  i)ointe<l,  naked  al)oveand  Ijelow;  eye  large,  greater  than  length 
of  snout,  high  in  position;  mouth  terminal,  slightly  oblique,  maxillary  reaching  middle  of  eyt'  or 
somewhat  l)eyond;  gillrakers  short,  (\  develoixnl  on  lower  limb;  tei»th  small,  conical,  and  sliarp.  on 
vomer  and  palatines  and  in  several  series  in  each  jaw,  with  weak  canines  in  front  and  a  few  canine-like 
teeth  on  middle  of  side  of  lower  jaw;  cheek  with  ab)out  7  rows  of  scales;  preopen-le  finely  wrrate; 
opercle  ending  in  3  sharp,  flat  spines,  middle  one  largest,  amembran«)UsiK)inte<l  Hap  projecting  beyond; 
tins  all  naked,  dorsal  continuous,  with  a  slight  emargination;  spines  slender  and  pungent,  first  4  or  5 
graduate<l,  rt»st  sulnniual,  3.2  in  head,  lower  than  soft  rays  which  are  containeil  about  2.5  in  head;  anal 
tin  short,  second  .'^pine  longest  and  strongest,  3  in  head,  s(»ft  part  high,  fifth  or  sixth  ray  longest, 
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reaching  almoet  to  front  of  anal,  2  in  head;  ventral  with  eeixmd  ray  produced,  reaching  vent;  caudal 
truncate,  or  with  middle  raj  b  ver\-  slightly  shorter,  niaking  the  margin  slightly  concave. 

Color  in  life:  Dornal  half  of  head  and  tnink  ami  all  of  caudal  peduncle  scarlet,  ventral  portion 
pale-blue,  almost  white;  a  yellow  longitudinal  l>and,  nearly  a^  wideai<  pupil,  from  preopercular  margin 
straight  across  opercle  and  along  body  to  lateral  line  under  last  dorsal  rays;  4  quadrate  or  oblong 
black  blotches  just  un<ler  this  band,  the  first  about  under  middle  of  spinous  dorsal,  second  under  last 
spines,  third  under  first  rays,  fourth  un<ler  last  rays;  from  each  of  the  first  three  of  these  blotches  a 
square,  well-defined  yellow  shade  exten<ls  downward  to  belly  or  base  of  anal,  a  similar  one  from  base 
of  pe<*toral  ti>  ventral;  4  smaller  black  blotches  at  base  of  caudal,  2  others,  somewhat  larger  than  the 
last,  just  in  front  of  them  on  caudal  i)e<iuncle;  a  row  of  9  round  black  dots  on  each  side  at  base  of 
dorsal  fin,  first  one  smallest,  opp<jsite  membrane  of  first  spine,  the  other  8  separated  somewhat  obscurely 
into  pairs,  the  first  pair  under  middle  spines,  sec'ond  under  last  spines,  third  under  first  rays,  fourth 
under  last  rays;  2  or  3  very  small  black  dots  <m  upix^r  e<lge  of  caudal  peduncle;  2  or  3  more  in  front  of 
dorsal  on  me<iian  line,  each  accompanied  by  a  similar  one  on  either  side;  in  some  specimens  a  few 
scattering  ones  on  top  of  hea<l  behind  eyes,  sranetimes  regularly  arranged;  a  few  dark-brown  spots 
behind  eye;  various  dark  markings  on  side  of  hea^i,  without  very  definite  pattern,  but  usually  2  oblique 
stripes  on  cheek,  a  heavy  black  blotch  on  interopercle  and  2  on  ramus  of  mandible,  which,  with  their 
fellows  of  the  other  side,  make  distinct  cmssbars  on  lower  side  of  head,  usually  extending  across 
maxillary;  cliifi  and  lower  part  of  ojjercle  with  <lark  sp<»ts;  lateral  line  white,  with  a  few  broken  spots, 
comparatively  faint,  just  IkjIow  it;  iris  red,  with  an  inner  ring  of  white  surrounding  pupil;  spinous 
dorsal  pale,  e<lge  of  membrane  black,  this  ci^lor  lK»nlere<l  Ijelow  with  faint  yellow;  soft  dorsal  pale, 
spotted  thn.»ughout  with  light-orange,  with  a  marginal  band  of  same,  outside  of  which  is  a  very  narrow 
pale-blue  edge;  ventral  ver\-  j>ale-blue,  produce<i  ray  somewhat  yellow;  anal  pale-blue  with  some  light 
orange  r>n  last  rays;  pei-toral  and  caudal  uniform  pale-re<ldish,  unmarked. 

In  spirits,  all  the  red  and  yellow  markings  disappear,  the  dark  persists,  and  additional  markings 
are  brought  out  as  follows:  Along  anterior  ami  upper  i>art  of  the  tnmk  and  crossing  the  lateral  line 
are  dark-brown  vertii-al  l)ars,  diffuse  and  running  t<»g<?ther,  or  separated  and  broken  into  round  or 
quadrate  blotches;  in  the  middle  jwirt  of  the  i-iiurst*  of  yellow  longitudinal  l^Mind  appears  a  row  <.>f  very 
small  black  points;  splits  on  sf>ft  dorsal  dusky;  dark  mottlings  on  caudal;  upper  and  lower  base  of 
pectoral,  and  sometimes  axil,  dusky. 

A  l)eautiful  and  strongly  marked  species;  2  spiHMmens  dre<lged  and  38  others,  ranging  in  size 
fn>m  0.55  to  2  inches,  caught  in  the  tangle,  off  Culebra  and  Vieques  islands,  un  coral  bottom,  in  depths 
of  15  and  16  fothoms.     Known  only  frrim  Porto  Rico. 

This  interesting  sj)ecies  was  "named  for  Mr.  Albertus  H.  Baldwin,  the  artist  of  the  expedition, 

in  recognition  of  his  excellent  drawings  and  paintings  of  American  fishes.'* 

Priowide*  baUlwini  EvermHnii  <t  Marah.  Report  l*.  S.  F.  C.  for  1HU9  (Dt-ceml>er  19i .  riM.  Fish  Hawk  fttatitm  0(n«. off  Culebm 
Island.  5.25  mile»  Koutbwest  of  (^ilebritas  Light-Hoivie,  February  8, 1899.  in  15  fathoms. 

Oeniu  78.  D1TLE8  Cuyier. 

This  genus  is  rlose  to  l^iomnfeM,  differing  in  having  but  fi  branch iostegals  and  in  the  tmncate  form 
of  the  i-audal  fin.  In  D.  fnin(^i  the  third  di)rsal  spine  is  prolonge<l  in  a  whip-like  spine.  There  are  3 
known  spe<ries  of  the  genus,  the  one  descrilxnl  lielow  and  IK  MiWijarhi*,  which  occurs  on  the  South 
Atlantic  coast  of  the  United  States,  and  1).  aurign,  from  the  coasts  of  Brazil  and  Uniguay. 

a.  Third  doreal  spine  not  Umger  than  fourth.  3  in  hi'arl:  itecond  anal  Mpine  cfni.xirlerably  longer  than  third,  about  2.25 
in  head;  lower  jaw  little  pnijecting:  gillrakers  ••hort  and  few.  r»  or  8  in  number:  jaw^  ftealelew:  Mft  dorsal  with 
Mmall  ncaleft;  pe<*tnra1  long,  reaching  anal.  Color  bnmn.  with  darker  enR«-!iihade4>:  mft  dorMil. anal, and  caudal 
tiuH  checkft^red  with  blat-'kinh  on  a  white  ground:  a  liroad  white  area  or  liar  In^fore  anal  fin. 

6.  Dorml  rays  x,  13:  head  .omall.  acuminate:  jiet'loral  fin  finely  barred  with  black  and  whitish.  pre<'i«ly  like  caudal 
fin;  a  very  conspicuoiu*  inky-black  )>1otch  on  fn»nt  o[  wift  dorml  (at  lea^t  in  the  young),  thin  iH'ing  a 
continuation  of  one  of  the  \mth  on  Nxly:  a  black  ring  about  tail  at  Imw  <»f  caudal,  liefore  which  are  6  or  7  dark 
ban*,  betroming  pnigrewnvely  broader  and  fainter  fon%*anl;  lower  jiartM  of  head  with  a  <ronfipicuou8  network  of 

dark  Ktreakn fubtit/ariuv 

hb.  Dorml  rays  x.  12;  head  lem  nlender;  pect/iral  red;  inky  blotch  on  mft  dorml  mnall  or  obw>Iete:  du8ky  bani  on  body 

distinct digpilunu^  116 

aa.  Third  dorml  ffpine  in  adult  male  greatly  elevated,  reaching  [»aHt  middle  of  wjft  dorsal,  itK  length  quite  variable; 
second  anal  spine  as  long  as  third,  2.83  in  head;  lower  jaw  prominent;  gillrakers  10  to  12  below  arch;  pectoral 

ihorter  than  head;  brownish  lower  parts  with  light  and  dark  shadea:  fins  clouded aurlga 

7,  C.  B.  VKK^n 
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116.  Dules  dispilurus  (Gunther). 

Head  2.4;  depth  2.75;  eye  4.2;  imout  4.2;  maxillary  2.3;  mandible  1.9;  intemrbital  7;  D.  x,  12; 
A.  Ill,  7;  pectoral  1.35;  ventral  1.6;  caudal  2;  stales  5-44-12. 

Body  oblong,  of  moderate  depth,  considerably  compreeHwl;  mouth  large,  slightly  obli(}ue,  max- 
illary rt»ac!hing  center  of  large  eye  or  beyond;  teeth  in  vilUform  Imnds  in  each  jaw,  in  lower  becoming 
uniserial  porteriorly;  a  few  enlarged  teeth  in  outer  row  of  both  jaws;  vomer  and  palatines  with 
narrow  Itands  of  villiform  teeth,  some  of  them  enlarged;  jaws  subequal;  preopercle  evenly  rounded, 
finely  serrate  above;  opercle  with  3  pungent  spines,  middle  one  longest;  scales  rather  large,  ctenoid; 
caudal  fin  truncate;  second  anal  spine  longest  and  more  or  leas  curved. 

C-olor  in  spirits:  Brownish,  some  specimens  more  olive;  5  or  6  crossbands  of  darker  color  on 
body,  not  ver>'  distinct,  these  extending  on  dorsal  fin,  where  they  are  quite  bhu*k  and  sharply  defined — 
1  on  front  of  spinous  dorsal,  1  on  last  spines,  and  1  on  first  dorsal  rays  at  height  of  last  dorsal  spines, 
the  bar  from  this  one  extending  to  about  lateral  line  only;  another  at  base  of  last  dorsal  rays.  Between 
these  inky-black  blotches  are  much  smaller  spots  not  jjarts  of  the  body  bars;  caudal  peduncle  with  1 
or  2  vertical  bars;  an  oval  black  spot,  smaller  than  pupil,  at  base  of  upper  caudal  rays,  and  1  at 
base  of  lower,  with  fainter  markings  between;  caudal  and  anal  mottled,  ventrals  dark,  pectoral  jiale 
(red  in  life);  many  (about  15)  longitudinal  bniwnish  or  olive  lines  on  body,  formed  of  color  on  upper 
and  lower  edges  of  scales,  rather  wider  than  interspaces,  and  giving  the  fish  its  general  (H)lor;  a  faint, 
wider,  dark  streak  from  occiput  to  upper  edge  of  eye,  and  1  fn)m  shoulder  through  eye  to  tip  of  snout. 
A  creamy  quadrate  blotch  from  l)elly,  in  front  of  vent,  extending  upwanl  about  halfway  to  lateral 
line,  its  posterior  border  more  sharply  defined  than  anterior. 

A  strongly  marked  species  heretofore  known  only  from  Trinidad  and  Jamaica.  Five  examples, 
one  about  1.75  inches,  the  others  2.75.  The  smaller  one  was  taken  with  the  tangle,  off  Point  Melones, 
in  7  fathoms;  one  of  the  others  in  the  l>eam  trawl,  9  miles  fn)m  Mayaguez,  In  220  fathoms,  on  rocky 
bottom;  the  others  were  seined  at  Mayaguez. 

OcntropriMis  dUpUurtu  Qiiniher,  Prot;.  Zool.  fktc.  Lund.,  1867,  99,  Trinidad. 
.Oulcs  disptiurtu,  Jordan  &  Evermann,  1.  c,  1219,  1896. 

Oenui  74.     BTPTICUS  Cuvier.    Th«  8oap-flihei. 

Bixiy  oblong,  (•«»mpreHHtHl,  coven^i  with  very  small,  smooth,  (Miibed<le<l  scales.  Lateral  line 
normal,  lK»a<l  scaly.  Mtmth  rather  large,  oblique,  lower  jaw  the  longer;  maxillary  with  a  supple- 
mental l>one,  as  in  EpinephcluH,  with  which  this  genus  agrees  in  general  osteology;  smooth  area  on  top 
of  cranium  very  large,  transversely  convex,  much  longer  than  supraoccipital  crest;  interorbital  area 
very  narrow;  parietal  and  supraoccipital  bones  short,  with  feeble  crest**,  which  do  not  extend  on 
frontals;  premaxillaries  reaching  frontals,  which  have  a  fossa  in  front;  teeth  all  villifonn,  in  liands 
on  jaws,  vomer,  and  palatines;  preopercle  crescent-shaped,  without  angle  or  serratures,  but  j>rovide<l 
with  2  or  3  spinous  hooks  on  the  posterior  margin;  opercle  with  2  or  3  spines;  gillrakers  short; 
branchiostegals  7.  Dorsal  fins  separate,  the  first  of  2  or  3  (rarely  4)  small  spines,  second  of  many 
(about  25)  soft  rays;  anal  long,  rounded,  of  soft  rays  only;  caudal  rounded;  pectoral  rounded,  nearly 
symmetrical,  of  17  rays;  ventrals  small,  i,  5,  inserted  slightly  before  pectorals,  the  spine  short  and 
strong.     Vertebrae  10  -1-  14  =  24.     Skeleton  generally  similar  to  that  of  EpinepheliM. 

Species  about  8,  all  from  the  seas  of  tropical  America. 

Rypticiib: 

a.  I>orml  flpincn  2  or  3  (rarely  4) . 

b.  Preopercle  with  two  spines  only,  lower  scarcely  the  longer. 

c.  Opercular  spines  8,  all  well  developed. 

d.  Color  not  red,  chiefly  olivaceous;  dorsal  flns  distinctly  connected  by  membrane. 

f.  Eye  not  longer  than  snout;  pores  in  lateral  line  85  to  90 mponacetu,  117 

€C.  Eye  longer  than  snout;  pores  in  lateral  line  67;  brownish,  with  blackish  spotM  and  dbts arntatus 

cc.  Opercular  spines  2,  small,  uppermost  the  smaller coriaceus,  118 

Pbomicropteri's: 

bb.  Preopercle  with  3  spines , , buUrispunui,  119 
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117.  RTpticua  wiponacana  (Blooh  A  Schneider).     Soap-fith. 

Heail  3  ti>  XXI  in  lenglK;  depth  i.V,  lo  S.ST);  I».  in,  23  I..  iS;  \.  16  or  17;  tvaltw  k^i  Io  W  (ihtiw). 
B>»ly  mntparotively  deep,  youni;  m<in>Hli-mk>r;  Iwi-k  <'h-vBtoil,B»o<it  rather  poiritiil;  lower  j^w  niiii'h 
pnijeiting;  anterior  profile,  before  eye  little  iinicavt';  eye4,5  to5  in  head;  inuxlllary  reachingposterior 
eilgeof  eye,  2,12  in  head;  preopercle  with  2iiitniight  ^inctt  lieliiml;  npcnle  with  3  i^inee, middle  <ine 
largoet and  nearer  upper  than  lower;  finn  and  eei-nnd  don«l  i^>in<f  nnlieiiiial,  third  Dmatlert;  dorsals 
flightly  connccte^l,  venlTalf  very  Bniall,  iii>t  half  longer  than  eye;  [lectural  niunde*!;  gilltaken<  very 
finall  and  short,  abont  8  develope*!.  Color  duuky-hn>wii,  lin^'  markeil  with  lilaekUh  and  usually  with 
A  narrow  pale  edge;  sides  genenilly  with  irregular  jiale  sjhiIii;  l»ck  and  heail  ni<ually  immarulate. 

Wert  Indies,  Penaacola  to  West  .\frtca  and  Brazil;  genenilly  iiitunmn.  The  best  knnwn  and  most 
wiiiely  dbtrihuteil  <if  the  soai>-li>'hes.  Though  not  obtained  by  ui*  in  Porto  Kia>,  we  inelude  it  on  the 
authority  of  I'oey. 

Jnb-nnW:  Parrm.  Dil.  Pleas  llisl.  Nal.,51,  p\.it.  Og.?,  ID(7,Biitui&. 

.1nU/a>H|niHunu  Bloch  A  Schni-L'lvr.^ytt. Ichth., 310.1801,  Haruu;  aflcr  rHm. 

GAi/prtoH  mirrnpa  Cvticiuii.  Anim.N'ouv.ct  BuQ>,  SilS^Bahin;  alter  Perm  miiropt  BnHi»iiii-l, n  MS.  iiain<.v 

Khfplirai tapamiriiu,  I^>ey.  Fauna  l-uerlo-RlqurfiaiX",  l»tl;  tluhl,1.i-..7Kand  162,1883. 

JiniUru  faponamif,  Jordan  A  Ev.Tmann,l.c.,12e.l«K 


■in.  K.—leyii'icui  biHririiiaui. 

118.  Kyptictu  coriaceua  (Cope).     JSUuk  Smiii-jifh. 

Heail  3.3;  depth  3.5;  eye  -5;  snont  .">.»:  maxillary  ->.4;  mandible  1.7;  interorbital  11.5;  Kales  19- 
VSt^il;  n.  111-25;  k.  15;  i>e4;toial  1.5  in  heail;  ventral  2.8;  i-audal  1.:!. 

Bivly  rather  elongate,  compresse<l,  lack  little  elevated;  heail  pointed,  iiuiiut  small,  pointed; 
mouth  large,  youiewhat  obli<|ue,  maxillary  rea<:bing  beyond  orbit,  its  fore  end  very  broad,  triangular; 
lower  jaw  strongly  pmjecting;  teeth  rather  etrimg;  interorbital  narrow;  preopemilar  spines  2,  the 
lower  th(^  larger;  operele  with  2  obecnre  spineii,  partly  covered  with  skin,  the  lower  the  stronger; 
raudal  peduncle  iiimpresscd,  deep,  least  depth  2  in  heail,  its  least  width  about  f>  in  il«  depth.  Scales 
small,  more  or  less  emt>edded,  eepei'ially  on  nape  and  cheeks.  Fine  all  rather  large;  donul  well 
separated,  spines  short;  last  dorsal  rays  about  2  in  head;  last  anal  raj-s  about  2.75  in  head;  caudal 
n)unde<l,  its  middle  rays'  about  l.S  in  head;  pecti>ral  broadly  roundeil;  veutrals  short,  2  times  eye. 

Color,  plain  brown,  darkest  on  liaek;  under  [larts  paler;  a  broad  white  line  from  tip  of  lower  lip 
t'l  ou-iptit;  vertiial  fins  dark,  e<lges  black;  pectoral  with  some  dark;  ventralx  pale. 

Two  specimens  ubtaineil,  one  4.7.')  Inches  long,  at  MayiM^uez,  and  one  5.5  inches  lon^  at  Hucares. 
This  West  Indian  species  hai"  hithert<>  lieen  known  only  from  St.  ^lartins  and  Jamuca. 


118.  Bjrpticua  biatriapiuuB  (Mitcliill). 

Head  3;  depth  3.(i;  eye  4.5;  snout  4.75;  maxillary  2.1 ;  mandible.  I.R;  interorbital  7;  D.  ii,  26; 
A.  15.  Body  rather  slender,  depth  considerably  lem  than  tei^h  of  head;  head  compr«i»>ed)  snout 
pointed;  mouth  large,  lower  jaw  strongly  projecting,  maxillarj-  reaching  posterior  Iwrder  of  orbit,  its 
exposed  portion  broadly  triangular;  interorbital  very  narrow;  3  strong,  distinct,  preopen-ular  spines, 
nearly  imiform  in  size,  middle  on^  sometimes  slightly  the  largest;  opetcle  with  3  flat  spines,  middl« 
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one  largest;  opercle  ending  in  along  flap;  scaler  very  minute,  cycloid;  entire  head  8cale<l;  lateral  line 
complete,  arched  above  pectoral;  dorsal  fin  continuous,  spinous  portion  continuous  with  soft  rays; 
second  dorsal  spine  longer  than  first,  about  e(|ual  to  diameter  of  orbit;  last  dorsal  rays  longest,  about 
2.5  in  head;  anal  resembling  last  portion  of  dorsal,  its  longest  ray  2.5  in  head;  pectoral  broad  and 
rounded,  its  length  1.9  in  head;  ventrals  short,  scarcely  greater  than  orbit;  caudal  rounded. 

Color  in  alcohol:  Rich  brownish  or  olivaceous  above,  paler  below;  upper  half  of  head  to  level 
of  lower  part  of  eye  dark-brown;  lower  half  of  head  pale-yellowish,  usually  with  scattered  minute 
brown  specks;  tip  of  lower  jaw  brown;  pale  median  line  from  tip  of  snout  to  nuchal  region,  growing  less 
distinct  posteriorly;  whole  body,  and  usually  most  of  head,  covered  profusely  with  small  rich  brown 
spots,  largest  above  i)ectoral;  under  jaw,  throat,  and  breast  often  inunat^ulate;  fins  usually  un8potte<l. 

South  Atlantic  coast  of  the  United  Stat-es  and  West  Indies,  usually  in  rather  deep  water;  known 
from  off  Charleston,  the  Bahamas,  Key  West,  Pensacola,  Cuba,  and  Porto  Rico,  and  occasionally  taken 
off  Newport,  Rhode  Island.  Nineteen  specimens  obtained  by  the  Porto  Rico  expedition  from  the 
vicinity  of  Culebra  Island,  some  dredged  in  12  to  15  fathoms,  others  found  in  shallow  water  about  the 
coral  reefs;  length  about  3  inches.  These  si)ecimens  agree  fully  with  Mitchiirs  original  description  of 
this  species  and  with  the  type  of  R.  pituUomis  Cxoode  &  Bean. 

Bodianui  buftrispinus  Mitchill.  Amer.  Month.  Mag.  and  Crit.  Rev.,  II,  Feb.,  1818, 247.  deep  wat<.»r  In  Bahama  Straits. 
RhyiAicu»  macuUitus  nolbn>ok.  Ichth.  S.  Carolina,  ed.  1. 39, 1^56.  and  ed.  2, 42, 1860,  Cape  Romain,  South  Carolina. 
Rhypticus  pituUosuH  Goode  &  Bean,  Proc.  U.  S.  N.  M.  1879. 341,  Key  West,  Florida. 
Rypticus  bistrispinui,  Jordan  &  Evermaon,  1.  c.,  1233, 1896. 

Family  XLII.  LOBOTID^.     The  Triple-tails. 

This  family  is  thus  defined  by  Dr.  Gill : 

'*Percoidea  with  an  oblong,  compressed  Inwly,  e<iually  <leveloi>e<l  alnjve  and  l)elow;  a  short  snout 
and  anterior  eyes;  edentulous  palate;  dorsal  and  anal  with  the  soft  portions  equal  and  opposite,  the 
fonner  preceded  by  a  much  larger  spinous  iM>rtion,  the  latter  with  8  spines;  vertebra^  24,  12  alxlom- 
inal  and  12  caudal,  the  fifth  to  eleventh  with  short  but  grailually  lengthening  piinii>ophyses  projecting 
sideways  and  l)ehind  <lownwanl,  and  the  twelfth  with  the  panii)ophys(»s  elongated,  converging  at 
their  extremities  and  fitting  into  a  groove  of  the  first  haemal  spine,  the  costiferous  pits  (^xcavatt^l 
obliquely  in  the  develoj)e(l  parapophyses,  and  gradually  ascending  forward  on  the  vertebra*,  and  finally 
on  the  neurapophys<^;  the  skull  with  its  frontal  portion  broa<l,  expande<l  forwanl  and  outwanl,  an«l 
entering  into  the  posterior  borders  of  the  orbits,  which  are  advanced  far  forward;  the  i)ostfn>ntals 
elongated  forward  and  underlying  the  frontals;  ethmoid  short,  decurved,  and  expanded  sideways." 

This  family  contains  a  single  species,  a  large  fish  closely  allied  to  the  Serranid-x^  but  lacking 
vomerine  and  palatine  teeth,  and  with  the  fore  part  of  the  hea<i  very  short.  Its  relations  are  decidedly 
with  the  Serranidx  and  not  with  the  IliemtUidx^  with  which  group,  however,  it  agrees  in  the  absence  of 
teeth  on  the  palate. 

Oenai  75.  L0B0TE8  Cavier. 

Body  oblong,  compressed,  and  elevate^l,  covered  with  mo<lerate-siKe<l,  we^akly  ctenoid  senates; 
profile  of  head  concave,  snout  prominent;  mouth  moderate,  oblique,  with  thick  lips;  upper  jaw  very 
protractile,  the  lower  longer;  maxillary  without  supplemental  l)one;  jaws  with  narrow  l>ands  of  villi- 
form  teeth,  in  front  of  which  is  a  row  of  larger  conical  teeth  directe<l  l>a<'kwanl;  no  teeth  on  vomer  or 
palatines;  preorbital  narrower  than  eye;  preoi>ercle  strongly  serrate.  Branchiostegals  6.  Dorsal  fin 
continuous,  with  12  spines,  which  may  be  depressed  into  a  shallow  groove;  soft  rays  of  dorsal  an<l  anal 
fins  elevated;  anal  spines  graduated;  Ijases  of  soft  dorsal  and  anal  thickened  and  sctaly;  caudal  roundeil. 
Air-bladder  present.     Pyloric  caica  3. 

120.  Lobotes  surinamensis  (Bloch).     *SStima";  Flasher;  TrifUe-tail;  Donneur. 

ijead  2.8;  depth  2;  eye  H.5;  snout  4.1;  maxillary  2.8;  mandible  1.9;  interorbital  3.5;  D.  xi,  i, 
15;  A.  Ill,  11;  pectoral  1.7;  ventral  1.4;  caudal  1.4;  scales  5-48-15. 

Resembling  the  eerranoid  genuB  Alphestes  in  form,  but  without  teeth  on  vomer  or  palatines;  scales 
large,  firm,  and  ctenoid;  anterior  profile  with  a  strong  concavity  at  occiput;  eye  small;  mouth  small, 
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lower  jaw  projecting;  (e«th  in  a  nairow  villiform  lanil  in  earh  juw,  with  a  ''in);te  out«r  row  of  enlarged 
conicftl  teeth;  preopercle  with  a  few  ptnmg  Hpine^,  thiit<e  ut  angle  greatly  enlarged;  soft  dorsal  and  anal 
high,  nearly  a^  Urge  as  rauilal,  the  3  Hni'  nigge^ting  a  3-liibeil  tall,  whenre  the  name  "  triple-tail." 

Color  in  lite;  Body  greeniMh,  grayixh,  and  yellowish,  more  or  lei*i  mottleil;  fins  mottled-grayieh; 
mft  doieal  and  anal  black-edgetl,  I'audal  with  yellowish  margin,  black  inside;  ventral  pale,  with  black 
blolchee;  branch ioetegala  pale,  with  irregular blmk  linef;  our i<nialler iipecimen  cretuny-yellow,  overlaid 
with  dark -brown. 

A  Geh  lit  rather  aluggii'h  hahit«,  found  in  moet  wann  seai*;  north  on  our  i-oast  to  Cape  Cod; 
probably  not  unciimmon  about  Porto  Kioo;  not  recorded  from  Key  West,  though  knnwn  from  the  St, 
Johns  and  Indian  rivers,  Pensafola  and  Tampo.  It  in  naid  to  reach  a  length  of  3  feet  and  a  we^ht 
of  50  poundf,  and  in  regarded  ax  a  very  good  fu<id-ti«h.  The  collection  contains  two  young  examples, 
6.5  and  S  inches  in  length.  The  smaller  was  taken  by  the  seine  at  the  mouth  of  the  Kio  Bayamon  at 
Palii  Seco,  in  wati^r  very  nearly  fr«t<h;  the  other  was  seined  in  San  Juan  Harbor  between  Palo  Seco 
and  Cataflo. 


>>BlM-h.Ichih..pt.»3,t;9a,Surtnan 
wMllrhOl.Traiu.Ul.miK]  Phil.  Sor.,  1.1815, 
vIprA  Vmlenrleiinm.IIlsl.\al.  Poii«..r.322,IIW>.Pond<< 
niM.  Sat.  Pall*..  V,S24.lflaO.  Ml 


iwlM  Hnok,  Xe«  Jfrtey. 


Flo.  n.—IjAolrt 


Pamilj  XL1I1.  PR  [ACANTHI  D/E.     The  Catalufas. 

Body  oblong  or  ovale,  compressed,  covered  with  small,  firm,  rough  scales;  ail  part^  of  body  and 
head,  even  the  snout  and  maxillaries,  being  densely  scaly,  each  scale  with  a  more  or  leias  developed 
plate  on  itii  posterior  border,  most  developed  in  the  young.  Head  deep.  Mouth  large,  very  oblique, 
lower  jaw  prominent.  Villiform  teeth  on  jaws,  vomer,  and  palatines,  none  on  tongue.  Premax- 
illariee  protractile.  Maxillary  brood,  without  supplemental  bone,  not  slipping  under  the  very  narrow 
preorbital,  which  is  usually  serrate;  no  sulurbital  stay  Kye  very  lai^^e,  forming  about  one-half  length 
of  Kide  of  head.  Posterior  nostril  long,  slit-like,  cto^e  to  eye.  Preopercle  more  or  less  serrated, 
one  or  more  strong  spines  at  its  angle;  o[>erculum  very  short,  ending  in  two  or  three  points  behind; 
no  liarliels.  Gill-membranes  separate,  free  from  isthmus.  Pwudobranchiie  veri-  large,  extendii^ 
along  whole  length  of  opercle.  Postorbital  part  of  head  very  short,  opercle  small,  tiills  4,  a  slit 
behind  the  fourth.    Gillnkeis  long.     Branchioategals  6.     L«ter«l  line  continuous,  not  extending  on 
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caudaL  Dorsal  fin  continuous,  x,  9  to  15,  spines  depressible  in  a  groove;  anal  rays  iii,  9  to  15,  soft 
part  long,  similar  to  soft  dorsal,  spines  strong;  ventrals  very  large,  thoracic,  i,  5,  close  together,  in 
advance  of  base  of  pectoral,  joined  to  belly  by  a  membrane  which  incloses  a  groove;  no  axillary  process; 
spine  strong;  pectoral  small,  pointed,  not  symmetrical,  of  19  or  20  rays,  upper  longest;  caudal  fin 
truncate  or  lunate.  Spines  of  fins  generally  rough,  with  small  serrse.  Air-bladder  large.  Pyloric 
cseca  few.  Vertebrae  in  reduced  number,  9  or  10  -f  13  =  22  or  23,  first  vertebrae  being  very  small  or 
absent;  transverse  process  beginning  on  seventh  (sixth)  vertebra,  last  two  precaudal  bridged  across; 
ribs  attached  to  transverse  processes;  epipleurals  absent  on  last  three  precaudal  vertebrse.  Supra- 
occipital  crest  very  low,  continued  forward  to  over  front  of  orbit,  where  it  is  joined  by  parietal  crests; 
processes  of  premaxillaries  moderate. 

Carnivorous  fishes  of  the  tropical  seas,  chiefly  in  deep  waters;  mostly  rose-colored  in  life. 

a.  Scales  very  small,  80  to  100  in  lateral  line;  body  oblong,  ItB  depth  not  half  its  length;  preopercle  with  a  flat  spine; 

dorsal  and  anal  each  with  12  to  15  soft  rays Priacanthus,  76 

CM.  Scales  large  and  very  rough,  35  to  60  in  lateral  line;  body  ovate,  its  depth  more  than  half  its  length;  preopercle 
without  spines;  dorsal  and  anal  each  with  9  to  11  soft  rays PBRUPOPRiACANTHim 

Oenof  76.  PRIACANTHUS  Cavier. 

Scales  very  small,  80  to  100  in  lateral  line;  body  oblong,  more  than  twice  as  long  as  deep;  pre- 
opercle with  a  spine  at  angle;  interorbital  area  externally  transversely  convex,  cranium  itself  trans- 
versely concave,  elevation  being  formed  of  flesh ;  a  conspicuous  foramen  in  interorbital  area;  lateral 
line  extending  upward  and  backward  from  upper  angle  of  gill-opening  toward  second  dorsal  spine, 
below  which  it  changes  its  course,  following  outline  of  back  to  end  of  dorsal  fin,  thence  direct  to  middle 
of  caudal;  anal  fin  rather  long,  its  rays  about  iii,  14;  dorsal  rays  about  x,  13. 

Species  rather  numerous,  in  the  tropical  seas. 

a.  Preopercular  spine  obsolete  or  nearly  so;  depth  about  equal  to  length  of  head;  dorsal  unspotted;  dorsal  rays  x,  14; 

anal  in,  16 armatuf,  121 

aa.  Preopercular  spine  well  developed;  depth  of  txxly  greater  than  length  of  head;  dorsal  spotted;  dorsal  rays  x,  12  or 
x,  13.  anal  III,  13  or  14 cnierUatus,V22 

121.  Priacanthus  arenatuB  (Cuvier  <&  Valenciennes) .     "Jbro**;  ^^Comico^';  Catalufa. 

(Plate  16.) 

Head  3.25;  depth  2.8;  eye  2.7;  snout  3;  maxillary  2;  mandible  1.6;  interorbital  4.6;  D.  x,  14, 
rarely  13;  A.  iii,  15,  rarely  16;  pectoral  1.9;  ventral  1.1;  caudal  1.2;  scales  about  94. 

Body  oblong-ovate,  compressed,  covered  with  small,  very  firm,  and  slightly  ctenoid  scales;  head 
almost  entirely  scale<l;  eye  very  large;  mouth  extremely  oblique;  lower  jaw  strong  and  prominent; 
maxillary  very  broad  posteriorly,  reaching  slightly  beyond  front  of  eye;  opercle  and  angle  of  pre- 
opercle each  with  a  weak  fiat  spine;  dorsal  spines  slightly  roughened;  caudal  slightly  lunate. 

Color  in  life:  Body  and  fins  nearly  everywhere  bright-red,  ventrals  and  caud^  deepest;  base  of 
{)ectoral  yellow;  ventral  spine  pale-blue,  rays  black-tippe*!,  most  of  membrane  dusky;  soft  dorsal  And 
anal  with  a  few  small  dusky  spots,  and  faintly  edged  with  dark;  caudal  distinctly  dark-edged;  upper 
edge  of  caudal  peduncle  dusky;  a  series  of  about  12  indistinct  dark  round  blotches  along  and  just  above 
lateral  line;  inside  of  mouth  red  behind;  iris  chiefly  l)right-red,  a  narrow  yellow  (drtile  about  pupil. 

This  fish  occurs  in  the  tropical  Atlantic  south  to  Brazil,  oiHiasionally  northward  in  the  Ciulf  Stream 
to  Newport  and  Woods  Hole;  also  known  from  Jamaica,  Key  West,  and  Madeira;  probably  common 
about  Porto  Rico.  Our  collection  contains  six  examples,  6  to  12  inches  long,  from  Aguadilla,  Mayaguez, 
.  and  Arroyo.  It  does  not  usually  exceed  a  foot  or  15  inches  in  length,  but  is  a  food-fish  of  some 
importance.  Its  fiesh  is  firm  and  fiaky  ami  of  good  flavor.  Nothing  is  known  as  to  its  game  qualities. 
The  brilliant  red  color  and  large  eye  make  this  a  very  striking  fish. 

OcUal^fa,  Parra,  Dif.  Piezas  Hist.  Nat.. pi.  20, 1787,  Havana. 

Priacanthus  arenalua  Cuvier  <&  Valenciennes,  Hist.  Nat.  Poiss..  Ill,  97, 1829,  Brazil  and  Atlantic;  Jordan  &  Evermann. 

I.e.,  1237, 1896. 
Priacanthus  fulgent  Lowe,  Trans.  Zool.  Soc.  Lond.,  II,  1839, 174,  Madeira. 
Priacanthus  catalufa  Poey,  Proc.  Ac.  Nat.  Sci.  Phiia.  1863, 182,  Havana. 
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122.  Priacanthus  cruentatus  (Lao^pMe).     "O^i";  Caialufa;  ''Ojudo'*;  Big-fye, 

Head  3;  depth  2.5;  eye  2.6;  snout  3.2;  maxillar>' 2;  mandible  1.6;  interorbital  3.7;  D.  x,  13; 
A.  Ill,  14;  pectoral  1.8;  ventral  1.4;  caudal  1.2;  scales  about  90.  Body  deeper  than  in  P.  areiia/tM,  and 
preopercular  spine  stronger,  cur\'ed,  and  serrate. 

Color  in  life:  Body  silver^',  washed  with  rosy;  back  with  five  or  six  rosy,  saddle-like  blotches 
extending  on  sides  to  below  lateral  line;  under  parts  rosy;  vertical  fins  with  pale  bases,  brighter  out- 
wardly; caudal  black-edged;  pectoral  and  ventral  rosy,  ventral  black-tipped. 

This  fish  ranges  from  the  West  Indies  to  8t.  Helena  and  the  Canaries,  and  \»  knonvn  from  Cuba, 
Jamaica,  and  Porto  Rico,  but  not  yet  recorded  from  the  United  States.  Probably  not  common  in 
Porto  Rico.  Our  collection  contains  but  a  single  specimen,  8  inches  long,  obtained  in  the  San  Juan 
market,  though  others  were  seen.  It  reaches  a  lengrth  of  a  foot  or  more,  and  is  a  good  food-fish, 
common  in  the  Havana  market. 

Labnu  crweniatua  lAC^pMe.  Hist.  NaL  Poiss..  III.  522, 1800.  Martiniqae. 

Priacamtkmg  etpediamuM  Desmarest.  Prem.  D^.  Ichthy..  9.  pi.  1. 1{Q3.  Havana;  Foey.  Fauna  Puerto-Riquefia.  322. 1881 

Slahl,  L  c.  76  and  162, 1883. 
PriaeaiUhu»  eruentaiw,  Stahl.  1.  c.  76  and  162,  188:);  Jordan  &  Krermann.  I.  c.  1238.  1896. 

Family  XLIV    LUTIAMD^.     The  Snappers. 

Body  oblong  or  more  or  Ichs  elevate<l,  covered  with  moderate-sized  adherent  scales,  which  are 
more  or  less  strongly  ctenoid  or  almost  cycloid.  Lateral  line  well  developed,  concurrent  with  back, 
not  extending  on  caudal  fin.  Head  large,  crests  on  skull  usually  largely  developed.  No  suborbital 
stay;  mouth  moderate  or  lai^,  usually  terminal,  low,  and  horizontal.  Premaxillaries  moderately 
protractile,  their  spines  not  extending  to  occiput;  maxillar>*  long,  without  supplemental  bone,  for 
most  of  its  length  slipping  under  edge  of  preorbital,  which  forms  a  more  or  less  distinct  sheath,  its 
form  essentially  as  in  the  Serranidse;  teeth  various,  unequal,  ami  sharp,  never  incisor-like,  some  of 
them  sometimes  molar;  vomer  and  palatines  usually  with  \'illiform  teeth,  these  sometimes  molar, 
sometimes  ver>'  small,  sometimes  wanting;  lower  pharyngeals  separate;  gills  4,  a  slit  behind  fourth; 
pseudobranchiffi  large;  gillrakers  moderate  or  long,  slender;  gill-membranes  separate,  free  from  isth- 
mus. Preopercle  serrate  or  entire;  opercles  without  spinet^;  sides  of  head  usually  scaly.  Dorsal  fin 
single,  (X>ntinuous,  or  deeply  notched,  sometimes  di\nded  into  two  fins,  spines  usually  strong,  depressible 
in  a  groove,  heteracanthous,  that  is,  alternating,  one  stronger  on  right  side,  other  on  left;  spines  10 
to  12  in  number.  Anal  fin  similar  to  soft  dorsal  and  with  3  spines;  ventral  fins  thoracic,  the  rays  i,  5, 
with  a  more  or  less  distinct  scale-like  appendage  at  base;  caudal  fin  usually  more  or  less  concave 
behind.  Air-bladder  present,  usually  simple.  Intestinal  canal  short.  Pyloric  cseca  few.  Vertebne 
usually  10-  14  =  24.  No  distinct  tuben^les  from  cranium  for  articulation  of  epipharyngeal  bones; 
enlarged  apophyses  for  articulation  of  palatine  and  preorbital  bones;  anterior  4  vertebrae  without 
parajwphyses. 

The  Lviianidx  comprise  about  20  genera  and  some  250  s])ecies,  chiefly  inhabiting  shores  of  warm 
regions,  all  active,  carnivorous,  and  voracious,  and  all  valued  as  food.  The  group  is  closely  related  to 
the  Serranidst  on  the  one  hand  and  to  the  Harmululx  on  the  other. 

HOPLOPAGRINJi: 

a.  Vomer  with  teeth. 

6.  Ncwtrilii  near  toother,  placed  Just  before  eye.  anterior  not  tubular;  vomerine  teeth  villiform.  the  patrh  '  ,  ^  or 

0-!<haped:  teeth  in  Jaws  all  acute,  no  incisors  or  molars, 
r.  Palatines  with  teeth;  teeth  in  Jaws  strong,  more  or  leas  unequal. 
Lctianinje: 

d.  Interorbital  area  not  flat  nor  separated  from  occipital  region,  median  and  lateral  crests  procnnrent  on  it,  and 

frontal  narrowed  forward;  dorsal  fln  oontiniioaa,  spines  not  separated  by  a  notch  from  soft  raysi 

e.  Prefontals  with  articular  facets  arising  from  diveiging  V-shaped  ridges:  basi-sphenoid  with  an  anterior  lobiform 

extension:  soft  dorwl  and  anal  scaly;  dorsal  Hpines  10  or  11  (in  American  species) :  ti>iigue  with  teeth  (at  least 

in  adult  examples). 
/.  Fronuvoccipital  crest  ceasing  anteriorly  far  from  front  of  frontal:  prefrontal  with  posterior  areas  impressed,  long. 

and  cribriform:  no  pterygoid  teeth;  caudal  (In  lunat**  or  forked;  gillrakers  rather  few.  shortish. 
g.  Top  of  head  naked:  an  oblique  band  of  scales  on  each  side  of  nape;  parietal  crest  not  confluent  with  fronto-occip- 

ital  crest,  either  fading  away  anteriorly  or  running  into  ocular  rim;  preopercle  with  a  shallow  notch  or 

emargination  only Nk)Iubnib,77 
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Sf.  Fronto-occipital  crest  continued  forward  along  top  of  head  to  nearly  opposite  nostrils;  prefrontals  with  posterior 

area  short,  excavated  above  and  in  front. 
h,  Qillrakers  long  and  numerous,  about  25;  anal  rather  high,  its  rays  iii,  9;  pterygoid  teeth  present  (in  the  adult)  in 

a  narrow  band;  caudal  fin  very  deeply  forked Ocyurus,  78 

te.  Prefrontals  with  articular  facets  developed  from  simple  tubercles  and  not  V-shaped;  basi-sphenoid  not  lobigerous; 

canines  small;  soft  rays  of  dorsal  10  or  11. 
i.  Prefrontals  with  posterior  areas  cribriform;  pterygoids  with  a  broad  patch  of  teeth  (in  adult) ;  hyoid  bones  and 
tongue  with  teeth;  canines  very  small  or  obsolete;  dorsal  spines  12  (or  13) ;  soft  dorsal  and  anal  somewhat 

scaled;  top  of  head  scaled  to  before  middle  of  eye:  gillrakers  numerous RhombopLiteb,  79 

ii.  Prefrontals  with  posterior  areas  solid  and  somewhat  tumid;  pterygoids,  hyoid  bone,  and  tongue  toothless;  dorsal 

spines  10:  soft  dorsal  and  anal  scaleless Apsilvs 

ErEUN£: 

dd,  Interorbital  area  flat,  separated  by  a  trftnsvefse  line  of  demarcation  from  occipital,  by  which  median  as  well  as 
lateral  crests  are  limited;  frontals  wide  in  front:  tongue  and  pterygoids  toothless;  soft  rays  of  dorsal  10  or  11. 
i.  Dorsal  fin  continuous;  frontals  not  cavernous;  supraorbital  margin  crenate;  pterotic  region  much  swollen  outward 
and  with  bones  thin  and  polished;  preorbital  moderate;  frontals  behind  with  funnel-shaped  foramina;  soft 

dorsal  and  anal  scaleless:  last  rays  of  dorsal  and  anal  produced Apbion 

i/.  Dorsal  nearly  or  quite  divided  into  two  fins  by  a  deep  notch:  eye  very  large;  preorbital  very  narrow. 
\.  Frontals  not  cavernous,  simply  normally  perforate;  supraorbital  margins  crenate;  prefrontals  behind,  with  funnel- 
shaped  foramina:  head  naked  above  and  on  snout;  soft  dorsal  and  anal  naked;  peritoneum  and  lining  of  gill- 
cavity  pale;  caudal  deeply  forked;  color  crimson Etelis.  80 

kk.  Frontals  cavernous  (like  those  of  Seiaenoids),  with  longitudinal,  osseous  bars,  leaving  interspaces  in  front  of 
transverse  ridge  and  on  each  side  near  front;  supraorbital  margins  smooth;  prefrontals  l)ehind  with  simple 
foramina  for  olfactory  nerv  js;  head  scaly  above  and  on  jaws  and  snout;  soft  dorsal  and  anal  scaly  at  bcMe;  peri- 
toneum and  lining  of  gill-t»avity  black;  caudal  lunate.    Deep-water  sptn-ies,  blackish-purple  in  color. . .  Vekilus 
Denticina: 

aa.  Vomer  and  palatines  toothless;   one  or  both  jaws  with  strong  canines;   no  molars;   preopercle  entire;   dorsal 
continuous. 
/.  Dorsal  spines  10;  scales  large,  50  in  lateral  line,  those  on  cheek  in  3  rows;  mouth  moderate,  jaws  subequal:  fins 
usually  with  filaments NsMiPTEBrs 

Genof  77.  HE0MJBHI8  Oirard.     Snappers. 

Body  oblong,  compressed,  back  somewhat  elevated;  bead  long,  naked  above,  except  for  a  broail 
oblique  band  of  scales  at  nape;  nostrils  normally  close  together,  neither  with  a  tube;  mouth  large,  jaws 
with  bands  of  villiform  teeth,  besides  which  is  usually  an  outer  series  of  larger  teeth  in  each  jaw,  and 
2  to  4  stronger  teeth  or  canines  in  front  of  upper  jaw;  vomer  with  villiform  teeth;  villifonn  teeth  on 
palatines;  usually  one  or  more  patc^hes  of  teeth  on  tongue  in  the  adult;  no  molar  teeth;  no  teeth  on 
pterygoids;  preopercle  without  notch  or  with  a  shallow  emargination;  posterior  limb  of  preopercle 
finely  serrate;  gillrakers  rather  few,  shortish;  soft  rays  of  dorsal  and  anal  si^^ly  at  base;  dorsal  spines 
10  (rarely  11),  continuous  with  soft  rays;  caudal  lunate  or  forked;  anal  rays  7  to  9.  Interorbital  area 
not  fiat  nor  separated  from  occipital  region,  median  and  lateral  crests  protmrrent  on  it,  and  frontal 
narrowed  forward;  fronto-occipital  crest  ceasing  anteriorly  far  from  front  of  frontal,  usually  behind 
eye;  prefrontal  with  posterior  areas  impressed,  long  and  cribriform;  parietal  crest  not  confluent  with 
orbital  rim,  but  nearly  or  quite  joined  anteriorly  to  fronto-occipital  crest  (in  species  examine<l); 
prefrontals  with  articular  facets  arising  from  diverging  V-shaped  ridges;  basisphenoid  with  an  anterior 
lobiform  extension.    Vertebrae  10  + 14  =  24. 

We  follow  Jordan  <&  Evermann  in  separating  the  American  ])argos  or  snappers  from  the  Old  World 
genus  LtUianus  on  the  following  characters,  distinctive  so  far  as  known:  Parietal  crest  usually  confluent 
anteriorly  with  orbital  rim,  never  joined  anteriorly  to  fronto-occipital  crest;  top  of  hea<l  naked;  a  more 
or  less  isolated  band  of  scales  extending  obliquely  on  each  side  of  nape;  notch  on  *preopercle  for  rtHvp- 
tion  of  knob  of  interoperde  shallow  and  broad,  sometimes  obsolete,  otherwise  essentially  as  in  Lidimnm. 

Species  very  numerous,  American;  active  predatory  fishes,  highly  valued  as  food. 

Among  the  foocl-fishes  of  Key  West  and  the  West  Indies  no  fewer  than  15  8i)ecie8  belong  to  this 
genus,  while  on  our  Pacific  coast  are  at  least  5  more  species,  and  all  of  them  are  excellent  for  food. 
Most  of  the  species  reach  a  gooii  size  and  are  objects  of  important  fisheries. 

a.  Soft  dorsal  normally  with  14  rays,  rarely  with  13. 

b.  Anal  fin  rounded,  its  middle  rays  less  than  half  length  of  head:  no  black  lateral  spot. 

c  Developed  gillrakers  7  to  9,  usually  with  few  rudiments,  if  any;  preorbital  deep;  caudal  lunate.  Shallow-wator 
species,  olivaceous  in  color,  more  or  less  marked  by  crossbands  when  young,  often  with  a  blue  streak  aloni^ 
preorbital. 

d.  Vomerine  teeth  forming  a  A  or  /K  shaped  patch,  backward  prolongation  on  median  line  very.short  or  wanting: 
scales  above  lateral  line  in  oblique  series,  which  are  not  throughout  parallel  with  it;  body  comparatively 
elongate,  depth  3  to  3.5  in  length.  upi)er  and  lower  canines  very  strong,  lower  considerably  stronger  than  in 
other  species;  mouth  very  large;  vertical  fina  dusky;  sise  very  large. 
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e.  MaxillAry  2.29  in  bead;  preorbital  4.75  in  head;  maxillary  reaching  past  middle  of  eye,  about  2.38  in  bead;  usoally  a 

black  spot  or  shade  at  base  of  pectoral;  head  2.75;  depth  3;  D.  x.  14;  A.  iii,  8;  scales  7-^0-12 cyanvplenu,  123 

d*\.  Vomerine  teeth  forming  an  anchor-shaped  patch,  with  a  distinct  backward  prolongation  on  medl&n  line;  second 
anal  npine  little,  if  any.  shorter  than  third:  upper  canines  strong,  lower  moderate  or  small. 
/.  ScalcM  above  lateral  line  arranged  in  series  which  are  not  throughout  parallel  with  lateral  line,  being  oblique  and 

irregular,  at  least  below  second  dorsal. 
(/.  Body  comparatively  elongate,  depth  2.75  to  3  in  length;  mouth  large,  maxillar}'  2.5  in  head;  scales  7  in  an  oblique 
series  between  dontal  and  lateral  line;  pectoral  short,  not  two-thirds  lencrth  of  head;  soft  dorsal,  anal,  and 

caudal  blackish,  tinged  with  wine-color,  always  becoming  dusky  in  spirits griaeu*^  124 

(7j/.  B4idy  comparatively  deep,  depth  about  2.5  in  length;  snout  long  and  pointed;  mouth  rather  small,  maxillary  about 

3  in  head;  pectoral  long,  more  than  two>thirds  length  of  head;  soft  dorsal,  anal,  and  caudal  orange  or  yellow, 

becoming  pale  in  spirits. 

h.  Scales  moderate,  about  9  in  an  oblique  series  from  first  dorsal  to  lateral  line,  about  55  vertical  series  above  lateral 

line  between  gill-opening  and  base  of  caudal;  lateral  line  with  more  than  45  pores;  a  whitish  area  below  eye: 

blue  streak  along  suborbital  region  usually  not  disapoearing  with  age:  scales H^56-15 jocu^  125 

hh.  Scales  unusually  large,  5  or  6  in  an  oblique  series  from  first  dorsal  to  lateral  line,  about  45  vertical  series  above  lateral 
line  between  gill-opening  and  base  of  caudal;  lateral  line  with  fewer  than  40  pores;  blue  streak  on  suborbital 

region  not  permanent;  scales  6-44-13 apodiM,  126 

re.  Developed  gillrakers  more  numerous,  about  10.  with  several  rudiments  before  them  (in  S.  bucenndlu;  not  examined 

in  y.  lutjtinoidfs) . 
I.  Caudal  deeply  forked;  mouth  small,  maxillary  reaching  posterior  nostril;  preopercle  slightly  notched,  little 
serrate;  canines  strong;  tongue  with  teeth;  soft  dorHal  and  anal  rounded;  pectoral  pointed,  4.5  in  total  length. 
Color  brownish-green,  vrith  6  brown  croflsbands;  a  broad  greenish  stripe  from  opercle  to  base  of  caudal.    D.  x, 

14;  A.  111,8 luijanoideB 

II.  Caudal  moderately  forked;  mouth  large,  maxillar}*  reaching  anterior  edge  of  eye.  2.6  in  head;  preopercle  serrate, 
M^>rrsE:  strong  on  angle;  canines  medium;  vomerine  teeth  in  an  anchor-shaped  patch;  eye  large;  the  ba.*ie  and 
axil  of  pectoral  with  a  jet-black  blotch;  scales  moderate,  about  8  oblique  series  from  the  lateral  line  to  first 
dorsal  spine,  about  63  vertical  rows  above  lateral  line;  second  anal  spine  long,  about  2.66  in  head.  Color 
crimson;  caudal  peduncle  and  caudal  fin  largely  yeUow;  iris  orange-red;  no  lateral  blotch.    Head  2.5;  depth 

2.8;  D.  X.  14:  A.  Ill,  8;  scales  8-^8-15 buccan/tOa 

lib.  Anal  fin  angulated,  its  median  rays  produced,  longest  in  adult,  at  least  half  head;  body  rather  robust:  upper  canines 

rather  long:  lower  small.    Color  more  or  less  red,  young  with  a  black  lateral  blotch. 
.;'.  Scales  above  lateral  line  arranged  in  series,  which  are  not  throughout  parallel  with  it:  side  with  a  black  blotch, 

which  u.<iually  disappears  with  age;  anal  fin  bright  red. 
I.  Teeth  on  vomer  in  an  anchor-shaped  patch,  with  a  median  backward  prolongation:  lingual  t(>eth  well  developed; 

maxillary  reaching  edge  of  pupil, 2.5  in  head;  caudal  edged  with  black. 
/.  Iris  golden-yellow  in  life.    S<*ales  rather  small,  9-72-10,  about  50  pores  in  lateral  line;  body  rather  slender,  depth  2.5 
In  length;  second  anal  spine  about  3.5  in  head;  gillrakers  9  below  angle:  eye  large,  4.75  in  head  in  adult; 

preorbital  5.75  in  head.     Color  bright  rose-red.  with  golden  streaks vimnus,  127 

U.  Iris  rose-red.    Scales  rather  large,  8-^0-14;  body  robust,  depth  2.6  in  length;  second  anal  spine  about  4  In  head; 

gillrakers  about  8  below  angle.    Color  rooe-red,  nearly  uniform;  size  large aya,  128 

kk.  Teeth  in  vomer  in  a  A-^haped  patch,  without  distinct  prolongation  on  median  line;  lingual  teeth  ver>'  few  or  none; 

maxillary  reaching  edge  of  eye,  2.7  in  head analU^  129 

na.  .'^>ft  dorsal  with  12  rays  (rarely  13);  body  oblong,  the  back  not  greatly  elevated;  upper  canines  moderate, lower 

small  or  obsolete;  scales  above  lateral  line  in  very  oblique  series;  anal  fin  low,  its  outline  rounded, 
m.  Mouth  moderate;  maxillary  2.6  to  2.75  in  head. 

n.  Caudal  not  deeply  forked;  gillrakers  rather  few  (8  or  9  besides  rudiments). 

ft.  F*(>ctoral  short,  1.66  in  head;  teeth  rm  vomer  in  an  anchor-sha|>ed  patch.  Color  olivaceous,  no  black  lateral  blotch; 
lower  jaw  included.    Head  2.75;  depth  3;  D.  X,  12;  A.  ill,  8;  scales  8-51-x.     (Hybrid, ^rispu^t  +  tynapruff). 

hraehypteru9 
on.  Pectoral  long,  more  than  two-thirds  length  of  head;  color  chiefly  red;  a  large  black  lateral  blotch;  lower  jaw 

slightly  projecting, 
p.  Vomer  with  teeth  in  a  A  or /f^  shaped  patch,  the  prolongation  on  median  line  shori. 

#/.  Eye  large,  4.75  In  head;  back  greatly  elevated;  pectoral  long,  1.25  in  head megalophthaimuM,  130 

ttq.  Eye  smaller.  5  in  head;  back  less  elevated;  pectoral  shorter,  1.5  in  head ttimagri*,  131 

nil.  Caudal  deeply  forked;  gillrakers  rather  numerous,  about  10  on  lower  part  of  anterior  arch;  teeth  on  vomer  in  an 
anchor-shaped  |»atch;  body  rather  elongate,  compressed;  lower  jaw  projecting  or  not;  eye  small;  scales  small; 
lateral  line  with  about  SOpozes;  anal  spines  graduated.   Color  reddish,  with  horizontal  yellow  streaks:  no  black 

lateral  blotch.    Head  3;  depth  8;  D.  x,  13;  A.iii,9;  scales  »-53-15 ambiguu» 

mm.  Month  large;  maxilla r>' 2.4  in  head;  teeth  on  vomer  in  an  anchor-shaped  patch moAoponi,  182 

123.  Neomcenia  cyanopteroB  (Cuvier  <&  Valenciennes) .     Ciibera, 

Head  2.75;  depth  3;  eye  rather  small,  5.66  in  head;  D.  x,  14;  A.  in,  8;  scales  (6)  7-50-12,  50  pores. 
Body  elongate,  rather  robust,  back  little  elevated;  profile  from  snout  to  nape  neaiiy  straight;  snout 
long,  thick,  rather  acute  in  profile,  3  in  head;  interorbital  space  flattish  or  gently  convex,  6.25  in  head; 
occipital  keel  low;  preorbital  broad,  4.66  in  head;  mouth  very  lai^ge;  maxillary  reaching  middle  of  eye, 
2.33  in  head.    Canine  teeth  larger  than  in  any  other  of  the  genus,  especially  those  in  lower  jaw;  upper 
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jaw  with  a  narrow  band  of  villiforiu  teeth,  outeide  of  which  i»  a  nerieH  of  ntrong,  sharp  teeth;  4  canines 
in  front,  2  of  them  very  long  and  strong,  their  length  two-thirds  diameter  of  eye;  lower  jaw  with  6  or  6 
very  strong  canine-like  teeth  on  each  side,  largest  little  smaller  than  canines  of  upper  jaw;  a  few  villiform 
teeth  in  front  of  jaw;  tongue  with  a  large  oblanc^eolate  patch  of  teeth,  pointed  behind,  its  length  al)out 
twice  its  greatest  width;  vomer  with  a  A-shaped  patch  of  teeth,  usually  without  backward  prolongation 
on  median  line,  but  sometimes  with  a  short  median  prolongation  (/T\ -shaped),  its  length  always  less 
than  width  of  patch  in  front;  pterygoid  and  hyoid  bones  without  teeth.  Gillrakers  rather  short  and 
thick,  about  one-third  length  of  diameter  of  eye,  about  8  on  lower  arch ;  no  rudiments.  Preopercle  with 
posterior  margin  nearly  vertical,  emargination  broad  and  shallow,  the  edge  finely  serrate  above,  teeth 
coarser  just  above  angle,  lower  limb  almost  entire.  Scales  rather  large,  loosely  attached;  cheek  with 
about  8  rows,  1  row  on  interopercle,  1  row  on  aubopercle,  and  about  7  on  opercle;  temporal  region 
¥rith  about  2  rows  of  large  scales;  tubes  of  lateral  line  simple;  base  of  soft  dorsal  and  anal  scaly.  Dorsal 
spines  rather  strong,  outline  of  fin  gently  convex,  fourth  spine  longest,  3.25  in  head;  tenth  spine,  6  in 
head;  anal  spines  strong,  second  spine  stronger,  slightly  shorter  than  third,  which  is  5  in  hea<l;  caudal 
little  forked;  pectoral  about  1.4  in  head. 

Color,  dusky -gray,  paler  Inflow,  heUy  sometimes  tinged  with  reddish;  membranes  of  dorsal,  anal, 
and  caudal  grayish-bla(!k,  anal  and  soft  dorsal  espetnally  blackish;  ventrals  blackish  at  tip;  pectoral 
plain  olivaceous,  l)ase  and  inner  margin  dusky;  head  dusky  above,  without  markings. 

This  fish  attains  a  length  of  2  to  4  feet;  the  sixi<*imen  (lescribed  (from  Cuba)  measured  17J  inches. 
It  is  found  in  the  Wt^t  Indies  and  south  to  Brazil,  and  is  rather  common.  It  is  a  large,  coarse  fish, 
regarded  as  unwholesome  by  fishennen,  but  probably  without  suflicient  cause.  It  is  recorded  by 
Cuvier  &  Valenciennes  and  by  Poey  from  Porto  Rico;  not  seen  there  by  us. 

Mewprion  eyanapterus  Cuvier  &  Valenciennes,  Hist.  Nat.  Puiss.,  II,  472, 1828,  Brazil. 
f  Metoprion pargtm  Cuvier  <&  Valenciennes,  Hist.  Nat.  Poiss.,  II,  473, 1828,  Porto  Rico. 
Luijanut  denJtcUu»  A.  Dum^ril.  in  Vaillant  <&  Bocourt,  Miss.  Sci.  au  Mex.,  125.  1881,  Brazil. 
Luijanua  pargiu,  Pocy.  Fauna  Puerto-Riquefia,  320,  1881. 
Neonuents  cynnoptrrus,  Jordan  &  Evermann,  1.  c.  1254,  1898. 

124.  Neomseziis  g^iseus  (Linnaeus).     Oray Snapper;  Manffrow  Snapper;  CafteUerole;  ^^ Pargo  Prieto.^' 

(Plate  17.) 

Hea*l  2.75;  depth  2.87  to  3.25;  D.  x,  14;  A.  iii,  8;  scales  (6)  7-50-12,  47  pores.  Body  com- 
paratively elongate,  back  not  strongly  compressed,  little  elevatetl;  profile  almost  straight  from  snout 
to  nape,  thence  gently  convex.  Snout  rather  |>ointeii,  3  in  head.  Eye  rather  small,  4.66  in  hea<l. 
Interorbital  space  gently  convex,  (i  in  head;  occipital  keel  little  prominent;  preorbital  rather  broad, 

5.5  to  6.5  in  head.  Mouth  large;  jaws  subei]ual;  maxillary  reaching  front  of  pu]>il,  2.6  in  heatl; 
upper  jaw  with  a  narrow  band  of  villiform  teeth,  outside  of  which  is  a  single  series  of  enlarge<l  teeth; 
4  canint^s  in  front  of  upi>er  jaw,  2  of  them  quite  large — one-thinl  diameter  of  eye;  lower  jaw  with  a 
very  narrow  band  of  villifonn  teeth  in  front  of  jaw  only;  out*iide  of  these  a  single  n)W  of  teeth  larger 
than  outer  teeth  of  upper  jaw,  bet^oming  t^nine-like  in  adult;  t^mgue  with  an  oval  patch  of  teeth,  its 
width  al>out  half  it«  length;  vomer  with  an  arrow-shajKnl  patch  of  teeth,  with  Itackwanl  prolongation 
on  median  line,  its  length  alnrnt  twice  its  width  in  fn)nt.  Gillrakers  rather  short  and  thick,  their 
length  about  one-third  diameter  of  eye,  alHMit  8  on  lower  arch,  with  no  rudimentary  ones  before  them. 
Preopercle  with  its  posterior  margin  nearly  vertical,  with  mther  broad  an<l  deep  emargination;  i)re- 
o|)ercle  finely  serrate  above,  teeth  coarser  at  angle.  Scalei<  comjjaratively  large,  rows  in  horizontal 
series  l>elow  lateral  line,  those  alK>ve  nmning  imrallel  with  lateral  line  until  Ixjlow  soft  dorsal,  where 
they  l>ecome  slightly  irregular  and  oblique;  7  rows  of  scales  on  cheek;  an  eml)edded  row  on  inter- 
opercle; 1  row  on  suboperde,  and  7  on  opercle;  temporal  region  with  al)out  3  rows  of  large  scales; 
top  of  head,  snout,  and  jaws  nakinl;  ba«j  of  soft  dorsal  ami  anal  s<aly;  tubes  of  lateral  line  branched. 
Dorsal  spines  rather  strong,  the  outline  of  fin  gently  convex;  fourth  spine  longest,  2.5  in  heail,  tenth 
spine  4  in  head;  margin  of  soft  doi*sal  roundeil;  ninth  and  tenth  rays  longest,  1.33  length  of  first,  and 

1.6  last  ray,  2.5  in  he^l;  (^udal  emarginate,  upjHir  lol^e  longest,  l.IW  length  of  middle  rays,  which  are 
1.75  in  head;  anal  fin  high,  its  margin  slightly  angulate,  middle  rays  longest,  2  times  length  of  last  ray, 
2.16  in  head,  first  ray  reaching  almost  to  tip  of  last  ray,  when  the  fin  is  depressed;  second  anal  spine 
as  long  or  slightly  longer  and  stronger  than  third,  3.25  to  4  in  head;  ventrals  1.75  in  head;  pectoral 
shortish,  scarcely  reaching  vent,  1.57  in  head. 
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Color  in  life:  Ver}'  ilark  green  above,  middle  part  of  each  scale  braaey-black,  its  edge  broadly 
pearly- whitish;  below  lateral  line  the  dut^kinefls  of  middle  of  sc^ale  paweH  into  brassy,  and  below  into 
bright  coppery,  belly  and  lower  parts  of  head  being  more  or  less  distinctly  bright  copper\'-red;  lower  jaw 
grayish;  no  blue  stripe  below  eye,  exi'ept  in  ver\'  yomig;  top  of  head  blackish-olive;  dorsal  blackish, 
its  maigin  darker  and  tingetl  with  maroon-red;  soft  dorsal  dusky,  anteriorly  slightly  edged  with  whitish; 
caudal  violaceous  or  mariMm-black;  anal  wine-color,  edged  with  whitish;  pectoral  pale  flesh-color; 
ventrals  whitish,  faintly  marke<l  with  reddish.  Young  with  a  blackish  band  from  snout  through  eye 
to  nape,  very  distinct  in  life;  a  blue  streak  l)elow  eye;  spinous  dorsal  with  a  dark  maroon-oolored 
l>and  along  edge.  An  example,  10.5  inches  long,  from  the  San  Juan  market,  was  brownish-red  on  body; 
blue  suborbital  streak  quite  distinct  and  continuous;  two  blue  streaks  below  and  forward  from  eye,  only 
one  on  right  side;  apparently  a  deep-water  example.  Fishes  from  deep  water  are  much  redder  than 
those  taken  near  shore.     In  no  case  is  the  I'audal  yellowish  or  of  any  pale  shade. 

The  above  description  chiefly  from  a  specimen  11  inches  long  from  Key  West  but  verified  on 
specimens  from  Porto  Rico.     The  variations  in  proportional  measurements  are  not  great. 

Found  in  the  West  Indies  and  ranging  from  New  Jersey  to  Brazil;  verj'  common  along  our  South 
Atlantic  and  Gulf  ixtasts,  occasionally  straying  north wani  as  far  as  New  Jersey,  being  the  northernmost 
in  its  range  of  any  member  of  the  genus  in  the  Atlantic;  everywhere  generally  known  as  gray  snapper. 
In  Florida  and  the  Bahamas,  where  the  cx>asts  are  lined  by  mangrove  bushes,  among  which  the  young 
of  this  species  abound,  the  name  mangrove  snapper  comes  into  use.  It  inhabits  water  of  varying  depths, 
laiige  HjieiMmens  being  often  found  near  the  shore,  while  others  may  be  taken  in  waters  of  considerable 
depth  in  company  with  Seomsenis  aya.  These  latter  individuals  are  much  redder  than  those  found  in 
shoal  water;  their  general  color  is  paler  and  the  body  is  a  trifle  less  elongate;  such  correspond  to  the 
form  named  Lutjanus  tteamsi. 

All  the  snappers  are  game-fishes  of  considerable  importance,  and  the  gray  snapper  is  one  of  the 
best  Its  abundance  and  wide  distribution,  the  ease  with  which  it  can  be  found  at  all  seasons,  together 
with  the  readiness  and  vigor  with  which  it  takes  the  hook  and  the  fairly  good  fight  which  it  makes, 
should  i-ause  this  fish  to  be  much  sought  after  by  anglers  wlu)  visit  our  southern  and  tropical  waters. 

In  Indian  River,  Florida,  the  mangrove  snapper  is  reganled  as  a  very  gooil  food-fish  and  is  of 
considerable  commercial  importance,  its  average  weight  being  about  2  pounds,  the  maximum  about 
6  or  7  pounds.  At  Key  West,  where  it  is  the  most  abundant  of  the  snappers,  it  attains  a  length  of  3 
feet  and  a  weight  of  18  pounds,  though  the  average  of  those  caught  is  5  pounds  or  less.  Here  it  is 
usually  called  gray  snapper  and  is  regarded  as  a  warm-water  fish,  being  most  plentiful  in  shallow 
water  in  summer,  but  retiring  to  deeper  water  during  wnnter,  and  always  running  in  schools;  it  is  said 
to  spawn  in  July  and  August,  usually  on  the  shoals,  the  eggs  being  nonadhesive  and  separating  from 
eai*h  other  at  spawning;  it  is  caught  with  hook  and  line,  sardines  and  pilchard  being  the  usual  bait. 

Alx>ut  Porto  Rico  this  is  an  important  food-fish  and  is  known  as  **paTgo  prieto."  Specimens 
are  in  the  i!ollection  from  San  Juan  market,  Puerto  Real,  Arroyo,  and  Isabel  Segunda,  and  one  from 
San  Geronimo.  It  was  one  of  the  most  conmion  species  in  the  San  Juan  market  and  was  seen  in  all 
the  other  markets  of  the  island.     The  largest  seen  weighed  al)out  6  pounds. 

Turtliu  pinnUt  branchialUnut  rcunur  (mAngrove  snapper),  Catesby,  Hist.  Carolinii,  pi.  9. 17<I3.  Bahamas. 

OtbaUerott,  I'arru,  Deser.  Dif.  Piezas,  Hist.  Nat.,  pi.  25.  flg.  1, 1787.  Havana. 

Labrus  griam*  Linnseas,  Syst.  Nat.,  ed.  X,  283, 1756,  Bahamas;  after  Catesby. 

Spam*  tfiracfinthm  Bloch,  lehthyol.,  pi.  279, 1791,  Martinique;  on  a  drawing  by  Plumier. 

AtUhiiu  cabaUerotr  Bloch  <S:  Schneider, Syst.Ichth., 310, 1801, Cuba:  after  l*arra. 

Bodianus  vivamt  Laccp«^e,  Hist.  Nat.  Poiss.,  IV,  pi.  4,  fig.  3, 1803,  Martinique;  on  a  drawing  by  Flumier. 

M(*opriun  griseus  Cuvier  Sc  Valenciennes, Hist.  Nat.  Poiss.. II. 469. 1828,  Santo  Ixomiugo:  not  after  Linnseus. 

LubijUs  emarginatua  Baird  <&  Girard, 9th  Smith.  Rept.  1855, 332,  Beesley  Point,  N.  J. 

Lutjiinu*  fifarrud  Goode  <&  Bean,  Proc.  U.  S.  N.  M.  1878, 179,  Pensacola,  Fla. 

Sumstni*  {rri*nu.  Jordan  A.  Evermann, I.e.,  1256, 1898. 

125.  NeomaBnia  jocu  (Bloch  A  Schneider).     **  Paryo  Chloriulo'\'  J kty  Snapper;  Jocu. 

(Plate  18.) 

Ueail  2.57;  depth  2.57;  eye  4.75;  snout  2.6;  maxillary  2.57;  mandihle  5;  interorbital  5.5;  D.  x, 
13;  A.  Ill,  8;  scales  8-50-16,  about  45  pores.  Body  comparatively  deep  and  I'ompressed,  ljat»k  elevated; 
profile  steep  and  almost  straight  from  snout  to  nape,  thence  little  convex;  snout  rather  long  and 
pointed;  eye  moderate;  interorbital  space  narrow,  gently  convex;  occipital  keel  moderate;  preorbital 
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broad,  4.33  in  head;  mouth  rather  large,  jaws  subequal;  maxillary  reaching  front  of  orbit;  upper  jaw 
with  a  narrow  band  of  villiform  teeth,  outside  of  which  is  a  single  series  of  larger  teeth;  4  canines  in 
front  of  upper  jaw,  2  of  them  very  large,  almost  e<)ualing  in  length  diameter  of  pupil;  lower  jaw  with 
a  narrow  villiform  band  in  front  only,  and  a  series  of  larger  teeth  outside,  largest  on  side  of  jaw  almost 
canine-like;  tongue  with  a  single  large  oval  patch  of  teeth,  its  length  more  than  twice  its  width;  teeth 
on  vomer  forming  a  broadly  arrow-shaped  patch  with  backward  prolongation  on  median  line  twice 
length  of  width  of  anterior  part.  Gillrakers  rather  short  and  thick,  longest  about  one-fourth  diameter 
of  eye,  about  9  on  lower  part  of  arch,  with  no  rudiments  in  front  of  them.  Preopercle  with  its  posterior 
margin  slanting  obliquely  downward  and  forward,  emargination  very  broad  and  shallow;  preopercle 
finely  serrate  above,  teeth  coarser  at  angle,  which  is  not  salient.  Scales  moderate,  smaller  than  in 
N,  griseus  or  N.  apodxM^  in  nearly  horizontal  series  below,  and  obliquely  upward  and  backward  above 
lateral  line;  about  7  or  8  rows  of  scales  on  cheek;  1  row  on  interopercle,  1  on  subopercle,  and  7  on 
opercle;  about  3  rows  of  large  scales  on  temporal  region;  top  of  head,  snout,  and  jaws  naked;  tubes  of 
lateral  line  branched ;  bases  of  soft  dorsal  and  anal  scaly;  dorsal  s^Mnes  rather  strong,  outline  of  fin 
evenly  curved,  fourth  and  fifth  spines  longest,  2.6  in  head;  tenth  spine  4  in  head;  margin  of  soft  dorsal 
convex,  middle  rays  longest,  2.83  in  head;  caudal  little  forked,  upper  lobe  longest,  1.4  length  of  middle 
rays,  1.6  in  head;  margin  of  anal  well  rounded,  middle  rays  alxiut  twice  length  of  last  ray;  first  ray 
reaching  nearly  to  tip  of  last  ray  when  fin  is  depre8se<l;  jKH^toral  slightly  falcate,  reaching  almost  to 
front  of  anal,  1.33  in  hea<l;  anal  spines  strong,  second  rather  longest  and  strongest,  not  always  reaching 
past  tip  of  third,  3.4  in  head. 

Color  <i  a<lult  iu  life:  Olivaceous  above,  paler  below,  much  fiusheil,  so  that  the  general  hue  is 
everywhere  copi>ery-red;  sides  of  iMnly  with  numerous  narrow  crossbars,  rather  faint,  the  light  and 
dark  of  alnmt  e^iual  width,  or  the  i>ale  narrower;  scales  of  upper  jmrts  mesially  bronzetl;  head  coppery; 
especially  above;  broad  whitish  area  fnjm  eye  to  angle  of  mouth,  l)et!oming  rosy  in  spirits;  an  irr^ular 
lino  of  small  round  or  oblong  spots  below  the  eye,  from  snout  to  angle  of  opercle;  soft  fins  all  plain 
light  brick-re<l,  anal  somewhat  orange,  cau<lal  more  or  les^  yellowish;  spinous  dorsal  with  a  light 
orange  band  at  base  and  edge,  middle  i>early ;  blue  strijw  Ixilow  eye  persisting  longer  than  in  any  of  the 
other  si)ecies  which  }>oBses8  it.  Young,  in  life:  Greenish-olive,  head  and  breast  flushed  with  bright 
copi)ery-red ;  l)ase  of  each  scale  bright  <^)range-yellow,  this  color  more  extensive  than  dark  gn>und-color, 
Fo  that  the  general  hue  cf  body,  esiiecially  Ih'Iow  and  posteriorly,  is  rich  golden-yellow;  dusky  spot 
on  top  of  head;  temiK)ral  region  with  a  dusky  shade;  an  undulating  blue  stripe  l^elow  eye  from  snout  to 
angle  of  opercle;  a  similar  fainter  streak  l)elow  it;  pectoral  pale-red  or  lightK)range;  ventrals  orange; 
other  fins  rich  golden-yellow,  front  of  anal  and  edge  of  spinous  dorsal  rich,  clear,  bright-orange. 

The  above  description  l)ased  upim  specimens  10  and  12  inches  long.  The  dog  snapper  bears 
some  resemblance  to  the  gray  snapjxT,  but  is  not  (juite  so  trim  a  fish,  as  may  be  seen  by  comparing 
plates  17  and  18.     The  Ixxly  color  is  similar,  but  the  fins  are  colored  very  differently. 

This  excellent  f(XKl-fish  is  known  from  the  West  Indies  south  to  Bahia  and  north  to  Florida 
Keys,  occasionally  straying  north  in  the  Clulf  Stream  to  Woods  Hole.  It  attains  a  weight  of  al)out  20 
pounds,  though  the  individuals  usually  seen  are  much  smaller.  At  Key  West  it  occ^urs  in  greatest 
numbers  during  fall  and  winter,  but  is  not  very  common  at  any  time;  nor  does  it  seem  to  be  abundant 
in  Porto  Rico.  A  good  many  were  seen  in  the  market  at  San  Juan  where  four,  from  10  to  15  inclu»8 
long,  were  obtained.  Specmiens  were  secured  also  at  Palo  Sei'O  and  ^'iet|ues  Island.  Our  notes  make 
no  mention  of  it  as  having  been  seen  elsewhere  al>out  the  island. 

Jocu,  Parra,  Doscr.  Dif.  Piezas,  HIat.  Nat.,  I,  pi.  25,  Hg.  2, 1787,  Cuba. 

AnthiMJocu  Bloch  &  Schneider,  Syst.  Ichth.,  310, 1801,  Cu»ja;  after  Parm. 

Mesoprion  lituni  Ciivier  &  Valenciennes  Hist.  Nat.  Poiae.,  II,  467, 1828,  (Cayenne;  St.  Thomaa. 

yettmsenisjoct't,  Jordan  &  Evcrmann,  1.  c,  1257, 1898. 

126.  NeoxnaBnia  apodus  (Walbaum).     **  Pargo  Amarilla";  Schoolmaster;  Caji. 

(Platk  19.) 

Head  2.5;  depth  2.83;  eye  4.33;  snout  2.67;  maxillary  2.67;  interorbital  4.83:  preorbital  4.83; 
D.  X,  14;  A.  Ill,  8;  scales  5-42  U)  45-13,  about  *^6  p^>res. "  Body  comimratively  deep,  nunierately 
compressed,  back  considerably  elevateil;  profile  almost  straight  from  snout  to  nape,  nuchal  region 
rather  convex;  snout  unusually  long  and  pointed,  its  outline  before  eye  a  little  depresseil,  its  length 
2.71  in  head;  eye  moderate,  4.33  in  head;  interorbital  space  flattish  or  gently  convex.  5.5  in  head; 
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mmith  lai^,  maxillary  reaching  front  of  orbit,  2.6  in  head;  upper  jaw  with  a  narrow  band  of  Wlliform 
teeth,  outmde  of  which  is  a  single  series  of  lai^r  teeth;  4  canines)  in  front  of  upper  jaw,  one  of  them 
on  each  ride  verj-  large,  almost  an  long  as  pupil;  lower  jaw  with  a  nam»w  villifomi  band  in  front  only, 
and  an  enlarged  series  outride,  these  largef«t  on  ride  of  jaw,  where  some  of  them  are  somewhat  canine- 
like; tongue  with  a  single  large  oval  patch  of  tei^th,  its  length  more  than  twice  its  width;  teeth  on 
vomer  forming  an  arn>w-shaped  patch  with  backwanl  prolongation  on  median  line,  length  of  which 
is  twice  the  width  of  arrow-patch  in  front.  Gillrakers  rather  short  and  thick,  longest  about  one-third 
diameter  of  eye,  about  9  on  lower  part  of  art^h.  PVeopercle  with  its  pisterior  margin  directed  somewhat 
obliquely  forward,  usually  ver>'  weakly  emarginate,  finely  serrate  above,  almost  entire  at  angle.  Si-ales 
lai^,  decidedly  larger  tlian  in  X.jfMii;  series  below  lateral  linealmrjst  h<»rizontal;  those  above  in  rows 
parallel  ^nth  lateral  line,  these  beix>ming  more  or  less  irregular  posteriorly  and  extending  upwanl  and 
bac'kward  below  soft  dorsal;  ab<jut  7  rows  of  scales  on  cheek,  1  row  on  interopercle,  1  on  subopercle, 
and  7  on  open-lc;  temporal  region  with  a  few  large  scales  in  al>out  2  rows;  base  of  soft  dorsal  and  anal 
si-aly;  tubes  of  lateral  line  each  with  4  or  5  branches.  Dorsal  spines  strong,  outline  of  fin  not  greatly 
c<mvex,  fourth  spine  longest,  2.66  in  head,  tenth  spine  4  in  hea^l;  niar^n  of  soft  dorsal  well  rounded, 
middle  rays  longest,  twice  length  of  last,  2.75  in  head;  caudal  not  deeply  forked,  upper  lobe  longer, 
1.5  length  of  middle  rays,  which  are  2  in  hea<l;  margin  of  anal  well  rr>unded,  its  middle  rays  twice 
length  of  last,  2.3  in  head,  first  ray  reaching  about  to  middle  of  last  when  fin  is  depressed;  anal  spines 
strong,  second  longer  than  third,  8.33  in  head;  ventrals  2  in  head;  pectoral  reaching  to  front  of  anal, 
1.33  in  head. 

(Vilor  of  young  in  lif?:  Cireenish,  with  about  eight  very  narrow  vertical  paler  bars  on  body;  scales 
of  lower  part  of  side  with  central  orange  spots,  forming  famt  streaks  along  rtiws  of  scales;  belly  pearly; 
hea<i  greenish;  a  blackish  streak  from  snout  through  eye  to  nape;  a  narrow,  sharply  defined  blue 
stripe  below  eye  fnnii  snout  to  angle  of  open'le;  no  lateral  spot;  spinous  dorsal  edged  with  orange; 
ventrals,  anal,  and  I'audal  pale  orange-yellow;  i^ectoral  paler.  Adult  examples  differ  from  the  young 
in  the  vertit-al  bars  being  fainter  or  obsolete,  and  in  the  abseniv,  iL**ually,  of  blue  stripe  lx»low  eye  and 
dark  strijie  on  temporal  region;  soft  dorsal,  anal,  and  caudal  always  yellow,  of  varying  intenrity,  and 
the  eilj:**  of  spinous  dorsal  orange,  not  dusky;  the  whitish  area  below  eye,  very  constant  in  -V.  jon<,  is 
wanting  in  X.  ajHttftm. 

A  si>eciinen,  9  inches  long,  fnmi  Arroyo,  had  the  following  colors:  I'pper  parts  rtnldish  or  ]mrplish 
and  bn>wnish,  with  s<»nie  yellow  or  brassy  tints;  lower  sides  and  belly  purplish-rosy;  cheek  pale-nisy; 
tcip  of  head  dark-n»sy;  lower  jaw  white;  fins  all  rich  orange  or  gamboge-yellow,  a  triangle  at  tip  of 
each  dorsal  membrane  very  rich;  ventral  rays  whiter  than  membranes;  ride  with  about  12  faint  brassy 
lines  running  backward  and  somewhat  upwanl;  inside  of  mouth  pale. 

The  schfiolmaster  is  «)ne  of  the  most  richly  colored  of  the  snappers,  and  is,  withal,  a  very  interest- 
ing and  attractive  fish.  It  is  kno^Ti  fn>m  the  Wt»st  Indies,  south  to  Bahia  and  north  to  southern 
Florida,  sometimes  straying  northward  in  the  Gulf  Stream  to  Woods  Hole;  known  from  Indian  River 
and  Key  West,  but  not  <"ommon  at  either  place.  It  is  one  of  the  most  abundant  of  the  snappers 
occurring  in  Porto  Rico.  Numerous  si>ei*imens  are  in  the  collection  from  San  Juan,  Palo  Seco,  Puerto 
Real,  Ensenada  del  Boqueron,  Pon<^,  Arroyo,  Hucares,  Vieques,  and  Culebra.  It  is  evidently  one  of 
the  most  valued  food-fishes  of  the  island.  None  seen  about  Porto  Rico  would  exceed  a  pounfl  in 
weight.  At  Key  West  it  is  said  to  reach  a  weight  of  7  or  8  pounds,  though  the  average  of  those 
caught  on  the  reefs  does  not  excee«l  3  pounds,  while  those  <raught  in  the  **bay'*  do  not  often  weigh 
more  than  one-third  of  a  pound.     It  is  said  to  take  the  hook  readily  and  with  considerable  vigor. 

f  P^rrfi  marina  pinnif  brandtialSfu*  carens  (S<*hoolm«rteri,  Catesby,  Hist.  Carolinii,  etc.,  tab.  41,  17tt,  BahrnnH!*:  figure 

very  |)uor,  the  |»ei*toiml  fins  omitted. 
r.uriX  rami.  Dej«iT.  Dif.  Piezais  Hifit  Nat.,  pi.  S  tig.  2.  1TK7.  Havana, 
f /Vrrri  apoda  ("  Fon»ter,  Catal.  of  Anim.,  MS.,  21."  1771;  printed  1844),  WaltMum,  Arte<li  Pineium,  ;«1, 1792.  Bahamas; 

tiasod  on  the  schoolmaster  of  Catesby. 
Spam*  cnxU  Bloch  &  Sehneider,  Ichthyol..  284, 1801,  Havana;  aft<T  Parm. 
Bodinnu*  ttriatnt  Bloch  &  Schneider.  S>'st.  Ichth.,  335,  pi.  65.  IHOl,  West  Indies;  raisprinte<l  albtfgiriaiuA.  p.  i^;  called 

B./atciatus  on  plate. 
Lutjanw  artttiroMriit  Desmarest,  Prem.  I>ee.  Ichthyol.,  12,  pi.  3,  1K23,  Cuba. 

M^noprOm  cynodon  Cuvier  <&  Valencienness  Hist.  Nat.  Pobw.,  II,  465, 1828,  Martinique;  Santo  Domingo. 
Hf9oprion  Uwa  Cuvier  «t  Valenciennes,  Hist.  Nat.  Poiw..  II,  468. 1828,  Cuba;  Santo  Domingo. 
Mttnprifm  Jlarffrtn*  Cuvier  A  Valenciennes,  Hist.  Nat.  PoisB.,  U,  472,  1828,  Martinique, 
Seomuenia  apodus.  Jordan  &  EvermAnn,  1.  c.  1258, 1896. 
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127.  NeomsDnis  aya  (Bloch).  Red  Snapper;  Pargo  Colorado;  Pargo  Guachinango ;  Acara  Aya, 

(Plate  20.) 

Head  2.6;  depth  2.6;  D.  x,  14;  A.  iii,  9;  whales  (7)  H-60-15,  jwres  46.  Body  ratlier  deep, 
moderately  eompreseeti,  lwu*k  well  elevated,  profile  steep,  and  almoeit  straight  from  snout  to  nape. 
Snout  rather  pointed,  2.8  in  head;  eye  moderate,  5.5  in  head  (lai^r  in  young).  Interorbital  apace 
angulate  or  strongly  convex,  5  in  head;  (Kvipital  keel  strong;  preorbital  rather  broad,  5  in  head; 
mouth  rather  large,  maxillary  reaching  front  of  orbit,  2.5  iir  head;  upper  jaw  with  a  narrow  l)and  of 
villiform  teeth,  outside  of  which  is  a  row  of  larger  but  comparatively  small  ttMith;  4  canines  in  front, 
2  (sometimes  duplicate)  of  them  larger,  their  length  about  one-third  diameter  of  eye;  lower  jaw  with 
a  single  row  of  rather  small  t^eth,  usually  largest  on  side  of  jaw,  where  some  of  them  are  almost 
canine-like;  within  these  is  a  very  narrow  band  of  villiform  teeth  in  front  of  jaw  only;  tongue  with  a 
broad  oval  pat(*h  of  teeth,  scarcely  twice  as  broad  as  long;  in  fn>nt  of  this  pat<;h  is  a  small,  irregular 
patch;  vomer  with  a  broadly  arrow-shaped  pat<^h,  with  a  rather  short  backward  prolongation  on 
median  line,  its  length  about  equaling  width  of  patch  in  front  Gillrakers  moderate,  their  length 
about  half  diameter  of  eye,  8  on  lower  arch.  Preopercle  with  its  posterior  margin  about  vertical,  its 
emai^nation  deep,  its  edge  rather  finely  serrate  above,  (X)ar8er  at  angle,  dentate  on  lower  border. 
Scales  rather  large,  rows  horizontal  below  lateral  line,  rows  al)ove  nmning  backwanl  and  upward; 
6  rows  of  scales  on  cheek,  1  on  interopercle,  1  on  suboi)ercle,  and  7  on  opercle;  bases  of  soft  dorsal 
and  anal  scaly;  pores  of  lateral  line  branched;  temporal  region  with  a  broad  l>and  of  sc^ales,  with  a 
few  scattering  ones  below  it;  top  of  head,  snout,  and  jaw^s  naked.  Dorsal  spines  rather  strong,  outline 
of  fin  moderately  convex,  fourth  and  fifth  spines  longest,  2.8  in  head;  tenth  spine  about  4  in  head; 
margin  of  soft  dorsal  nearly  straight,  fin  pointed  l>ehind;  middle  rays  little  longer  than  first  ray,  1.5 
length  of  last,  3  in  head;  caudal  lunate,  upper  lol>e  scarcely  longer  than  lower,  ita  length  1.4  times 
length  of  middle  rays,  which  are  1.86  in  head;  margin  of  anal  strongly  angulate,  middle  rays  reaching 
nearly  to  base  of  (»udal,  2.5  length  of  last  ray,  1.8  in  head;  first  ray  reaches  about  to  middle  of  last 
ray  when  fin  is  depressed;  anal  spines  strong,  second  si-arcely  as  long  as  thini,  4  in  head;  ventrals, 
1.8  in  head;  pectoral  reac^hing  U)  front  of  anal  fin,  1.2  in  head. 

Color  in  life:  Deep  n)8e-red,  jwileron  throat;  bluish  streaks  along  rows  of  stales,  al)ove  ])ecH>ming 
fainter  and  disappearing  with  age;  fins  brick-red;  <iorsal  lionlered  with  orange,  with  narrow  blackish 
edge;  caudal  narrowly  edged  with  blackish;  eye  reel;  a  large  blackish  blotch  alx>ve  lateral  line  and  below 
front  rays  of  soft  dorsal  in  the  young,  this  spot  usually  disappearing  with  age;  axil  of  jK*ctoral  dusky. 

A  specimen  21  inches  long  taken  at  Aguadilla,  and  from  which  plate  20  was  maile,  showed  in 
life  the  colors  faithhiUy  portraye<l  by  the  artist.  The  following  color  notes  were  made  upon  this 
specimen  at  the  time:  Back  and  side  down  to  lateral  line  rich  rosy,  scales  e<iged  with  paler;  side  below^ 
lateral  line  and  l)elly  pale-rosy;  a  small  black  sj)ot  just  al)ove  lateral  line  below  second  and  third 
dorsal  rays;  dorsal  fins  pale-rosy  on  l)asal  half,  tips  of  rays  and  spines  pale-yellowish;  caudal  red, 
lower  lobe  richest,  upper  yellowish  on  outer  jx^rtion;  anal  rich-rosy  on  anterior  outer  part,  rest  of 
fin  paler;  ventral  rosy;  pectoral  pale-rosy;  upi>er  part  of  head  rose-color,  side  paler;  some  irregular 
blue  lines  or  spots  about  eye;  inside  of  mouth  white.  The  general  color  of  the  Porto  Kican  red 
snappers  seems  to  be  a  decidedly  paler  red  than  that  of  Florida  examples  and  the  black  spot  on  the 
side  appears  to  be  more  persistent.     Otherwise  the  colors  are  essentially  the  same. 

Found  from  Long  Island  to  Brazil  on  roi^ky  banks  in  rather  deep  water,  especially  abundant  in 
the  Gulf  of  Mexico,  off  Cape  San  Bias  and  about  Yucatan,  where  the  most  important  fisheries  are 
located;  also  abundant  on  the  banks  off  eastern  Florida  and  Geoi>pa.  About  Porto  Rico  it  is  said  to  be 
plentiful,  though  at  the  time  of  our  visit  it  was  seen  only  at  Aguadilla,  probably  Ijecause  the  fishermen 
of  that  place  go  out  toward  Mona  Island  and  fish  in  deep  water.  It  reaches  a  length  of  2  to  3  feet  and 
a  weight  of  30  to  40  pounds,  though  the  average  weight  of  those  caught  on  the  Florida  "Snapper 
Banks"  is  much  less.  Adams  and  Kendall  give  the  weight  of  those  examinee!  on  the  banks  from  the 
Tortugas  to  the  latitude  of  Charlotte  Harlwr  at  5  to  20  pounds.  The  lai^gest  seen  by  them  was  32 
inches  long;  one  30  inches  long  weighe<l  18  pounds. 

The  red  snapper  is  the  m<3st  valuable  fo<Kl-fish  of  the  genus  in  the  waters  of  the  United  States. 
It  is  the  object  of  the  principal  fishery  of  Pensacola,  from  which  point  it  is  shipped  fresh  to  all  important 
cities  in  the  United  States  as  far  north  as  Boston,  Chicago,  and  Minneapolis  and  west  to  Omaha  and 
Denver.    In  Florida  it  is  known  everywhere  as  "red  snapper,''  or  to  the  Spanishnspeaking  people  aa 
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paigo  Colorado."  In  Havsna  it  w  Inoim  as  "paigo  gnarhinango,"  or  ''Mexican  snapper/'  becaose 
it  was  brought  U}  that  city  Iroor  the  coast  of  Mexico.     In  Porto  Riiro  it  is  called  '*pargo  Colorado." 

The  red  snapper  is  t^tifUr  camivoroos,  feeding  npon  small  fish,  crabs,  f»niwns.  and  mollosks.  It 
is  caught  only  with  hcnd  lines  and  in  15  to  50  fathoms  of  water.  As  the  fish  are  hauled  up  from  these 
ii>nsidenible  depths  the  rapid  decrease  in  external  pressure  permits  the  air-bladder  to  expand  and  the 
stomach  m  often  force«l  out  into  the  mouth  of  the  fish  and  the  stomach  contents  thrown  out  upon  the 
tieck  of  the  smack.  Among  the  material  thus  ejected  may  frequently  be  seen  specimens  of  small  fish 
or  crustaceans  stiU  alive  and  only  ver>'  slightly  injured.  In  this  way  have  been  obtaineil  the  tyjie:*  of 
several  new  fishes  and  gooil  spei'imens  of  many  rare  speines.  The  stomach  of  the  specimen  painted  for 
this  repi>rt  containe<l  one  Wna  shell  and  the  partially  digested  body  of  a  Trathuropf  mimetu>phthaimuf. 

There  is  considerable  sport   in   catching  the  red  snapper.     The  line  used  is  the  size  of  an 

ordinar>'  chalk-line;  at  its  lower  end  is  a  sinker  weighing  about  3.5  pounds,  consisting  of  a  piece  of 

lead  shaped  like  a  frustnm  of  a  cone,  with  the  lower  end  hollowed  out  and  filled  with  a  mixture 

of  lard  and  wax,  for  the  purpose  of  determining  the  character  of  the  bottom,  as  some  of  the  sand, 

coral,  shells,  mud,  or  whatever  the  bottom  is  composed  of,  will  stick  to  the  wax  and  be  brought  up 

with  it.     On  the  line  a  few  feet  above  the  lead  are  attached  two  short  lines,  with  hooks,  not  quite 

long  enough  to  reach  the  lead.     These  hooks  are  baited  with  pieces  of  meat,  bone-fish,  lady-fish,  or 

some  other  species.     When  a  fish  strikes,  a  quick  jerk  is  given  to  fasten  it  and  then  the  line  is  hauled 

in  hand  over  hand.     The  red  snapper  does  not  ordinarily  make  any  fight,  but  comes  up  as  a  dead 

weight  until  near  the  surface  of  the  water,  when,  getting  sight  of  the  boat  and  fishermen,  he  l>eix>me8 

frightened  and  begins  darting  t4.>  right  and  left  in  the  most  frantic  manner.     The  sport  then  is  very 

exciting  and.  if  the  snapper  Ite  large,  assistance  may  have  to  lie  called  in  onler  to  finish  the  fight  and 

lift  the  fish  on  deck.     It  sometimes^  happens  that  a  fish  is  gotten  on  each  hook  at  the  same  time. 

Aram  ajM  Marc^mive.  Win.  Bruil..  lf>7.  16>^.  1648.  Bnuil. 

Bodinnus  ayn  Bloch.  IchtbfoL,  227.  1790.  Bnuil:  after  Maxt^irave. 

Bftdktnuf  ruber  Bloch  A  Schneider.  Syvt.  Ichthy..  330, 1^1.  Brazil:  li«i?)eil  «»n  Marcfn^vc. 

Mf*yjin*m  ramprrhanus  Poey.  Memoriae  II.  119.  1860,  Campeche. 

LtUJfiHu*  hlnrl^*fn1i  Gonde  &  Bean.  Prm\  U.  .<.  N.  M.  1«>.  176.  reu^mi>la. 

.V'fffwjrwiJt  «ijM.  Jordan  Jic  Erermann.  1.  v..  1*3*1.  1^91*. 

128.  NeomsBnia  vivaniia   (Cuvier  it  Valencieiiiiesi.     I\tr*jit '/»  /'*  AW*;  Silk  Sttnpjtcr. 

Heatl  2.75:  depth  3;  1>.  x,  14:  A.  iii,  S:  si-ales  (7t  S-7l'-lT.  .t4»  imih-s.  Rwly  rather  slender,  sub- 
ellipti(ral.  liack  not  jrreatly  fle\-ate<l:  ]>rofile  very  slightly  convex  from  snout  to  nafie.  then<ie  more 
archeil:  snout  rather  li»ng  and  |K>inte«l,  3  in  heail;  eye  rather  large,  4  in  hea<l;  inten>rbital  spaiv slightly 
n»nvex,  4.8  in  hea<l,  iHvipital  keel  not  very  pn»minent:  preorbital  rather  broail,  5.8  in  head;  month 
rather  small:  jaws  suliequal:  maxillar\'  rcat^hing  front  of  pupil,  2.5  in  head;  upper  jaw  with  a  narrow 
l«nd  «if  villiform  teeth,  outside  of  which  is  a  single  series  of  well-<leveloped  teeth;  4  m<iderate  canines  in 
fnmt  of  jaw,  the  longest  two  about  half  diameter  of  pupil;  lower  jaw  with  a  single  series  of  rather  laige, 
unequal  teeth,  inside  of  which  is  a  very  narrow  band  of  x-illifomi  teeth  in  front  of  jaw  only;  tongue  with 
an  oval  patch  of  teeth,  about  twice  as  long  as  broad,  in  front  of  which  is  a  roundish  patch;  no  teeth  on 
hyoid  bone;  pterygoids  toothlew:  vomer  with  a  broadly  anx>w-shaped  patch  of  teeth,  with  a  bai^kward 
pn»longation  on  median  line  somewhat  longer  than  width  of  patch  in  front.  Gillrakers  slender, 
their  length  almost  equal  to  half  diameter  of  eye,  about  11  developed  below  angle,  in  front  <»f  these 
about  5  rudiments.  Preopercle  with  posterior  limb  slanting  slightly  downward  and  forward,  with  a 
broad  and  rather  shallow  emaigination,  its  margin  finely  serrate  above;  coarser  teeth  at  angle  and  on 
lower  limb;  posterior  nostril  oval.  Scales  verj-  small,  rows  running  obliquely  upward  and  Ijackward 
aNtve  lateral  line,  rows  being  almost  horizontal;  7  rows  of  scales  on  cheek,  2  rows  on  interopercle, 
1.5  rows  on  subopercle,  and  about  8  on  r>percle;  temporal  region  with  1  row  of  large  scales,  behind 
which  are  smaller  ones;  top  of  head,  smmt,  and  jaws  naked;  bases  of  soft  dorsal  and  anal  scaly.  Dorsal 
spines  rather  strong,  outline  of  fin  rather  strongly  convex  and  without  deep  emaigination;  fourth  spine 
longest,  2.4  in  hea«1;  tenth,  3.4  in  head;  margin  of  soft  dorsal  straightish,  rrmnded  behind,  ninth  ray 
Umgest,  1.33  length  c»f  first  and  two  times  last  ray,  2.5  in  head;  caudal  lunate,  upper  lol)e  slightly 
longer  than  lower,  its  length  1.5  times  middle  ra\*s,  which  are  2  in  head;  margin  of  anal  angtilate, 
middle  rays  longest,  2  times  length  of  last  ray.  1.8  in  head;  first  ray  reaching  almost  t4»  tip  of  last  ray, 
when  the  fin  is  depree«ed;  ventrals  1.66  in  head;  pectoral  not  quite  reaching  front  of  anal,  1.2  in 
head;  second  anal  spine  slightly  longer  than  third,  3.^  in  bead. 
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Color  in  life:  Bright  rose-trolor,  paler  l)elow,  some  narrow,  undulating,  light-golden  streaks  following 
rf)Wfl  of  8<*jileR  above  lateral  line;  iris  always  bright-yellow  (an  important  color-mark) ;  mouth  re<ldiph 
within;  traces  of  dark  lateral  spot  in  moat  specimens;  dorsal  rosy,  its  base  pale,  its  e<lge  yellow;  caudal 
rosy,  dusky  behin<l,  sometimes  blood-red  at  tip;  pectoral  very  pale  yellow,  ventralsand  anal  pale  rosy, 
latter  yellowish  Ixjhind.  The  bright  colors  all  fade  and  disappear  in  spirits.  The  scales  of  upper  parts, 
in  spirits,  are  marked  with  dark  dots,  which  form  streaks  along  rows  of  scales. 

The  above  description  verified  on  a  specimen  14  inches  long  from  Mayaguez. 

West  Indies;  known  from  Cuba,  St  Kitts,  Martinique,  and  Porto  Rico.  A  handsome  species, 
rather  common  in  the  Havana  markets,  where  it  is  known  as  pargo  de  lo  alto.  When  fresh  it  may 
always  be  known  by  the  bright-yellow  color  of  the  eye,  a  color  which  does  not  entirely  fade  in  spirits. 

The  silk  snapper  was  not  common  in  the  Porto  Rican  markets  during  our  stay  about  the  island,  but 

Mr.  Oscar  Riddle  says  that  it  is  quite  common  in  the  San  Juan  market  at  certain  times.     It  is  taken  in 

the  line  fishery  and  is  one  of  the  most  valued  species.     It  is  usually  fished  for  in  about  60  fathoms 

of  water,  and  about  a  mile  off  Morro  Castle.     Five  or  6  hooks  are  fastened  with  short  snoods  to  a  very 

tough,  strong  stick  of  native  wood  about  2  feet  long,  and  this  is  weighted  with  heavy  leads.     In  the 

center  is  fastened  the  strong  hand-line  with  which  it  is  lowered  and  raised.    The  hooks  are  usually 

baite<l  with  pieces  of  sardina  {Opisthonema  oglinum)  or  muniama  (Xyatsema  cinereum).     While  the  fish 

are  being  raised  to  the  surface  they  are  very  often  attacked  by  sharks.     Our  collection  contains  two 

specimens,  9.5  and  14  inches  long,  obtaine<l  in  the  market  at  Mayaguez. 

MesojnrioH  vivanus  Cuvier  &  Valeneicnnwj,  HiNt.  Nat.  P«)i§8.,  II,  454, 1828,  Martinique. 

Memprimi  profuwiutt  Poey,  Mera(iria.««.  11, 160. 18tiO, <'ul>a. 

Lutiatnu  torridtm  Cope,  Trans.  Am.  Philm.  Soc.  1W9, 4<18,  St.  KiUa. 

L\Ujnnm  pro/unduti  Poey.  Fauna  Puerto-RJquefta,  :«0, 1881;  Stahl.  1.  c.  76  and  1«2, 1883. 

Neonnniig vif^nu)*,  Jordan  &  Evermann, I.e.,  1202, 1898. 

120.  Neoxnaenis  analis  (Cuvier  &  ValencieniK»s).     Mutton-Juih;  l*<injo  Criofh;  Panjo;  *SSri/ii«.'* 

(Platk  21.) 

Head  2.7;  depth  2.9;  eye  5.67;  snout  2.25;  maxillary  2.8;  mandible  2..S;  interorbital  4.48;  pre«.)r- 
bital  8.  5;  D.  x,  14;  A.  iii,  8;  scales  10-70-18,  alKUit  51  pores.  BchIv  rather  (h'i^ii  and  compressed,  l)ack 
strongly  elevated,  profile  steep  and  nearly  straight  from  snout  to  najx?;  smmt  long  and  ix>inte<l;  eye 
rather  small;  interorbital  space  gently  convex;  occipital  kt»el  moderate;  preorbital  verj'  broad;  mouth 
moderate,  maxillary  si^rcely  reaching  front  of  orbit;  upjxT  jaw  with  a  narrow  ])an<l  of  villiform  teeth, 
outside  of  which  is  a  single  series  of  larger  but  small  teeth;  6  rather  stn)ng  (^nines  in  front,  4  oi  them 
larger,  about  equaling  in  length  half  of  diameter  of  pupil;  lower  jaw  with  a  narn^w  villifonn  band  in 
front  only  and  a  series  of  larger  teeth  outside;  these  unequal,  largest  on  si<le  of  jaw,  some  of  them 
almost  canine-like;  tongue  with  a  single  very  small  patch  of  teeth  on  its  middle,  this  wanting  in  yotmg 
examples;  teeth  on  vomer  forming  a  broadly  A-'^hai)e<l  patch,  without  backwanl  prolongation  on  me<lian 
line.  Gillrakers  moderate,  half  length  of  diameter  of  eye,  alKnit  8  on  lower  arch,  with  no  rudiments 
before  them.  Preopercle  with  its  posterior  margin  almost  straight,  slanting  gently  downwanl  and 
forwanl,  not<*h  broad  and  very  shallow;  e<lge  of  preojiercle  rather  coarsely  serrate,  most  so  at  angle; 
scales  small,  rows  almost  horizontal  below  lateral  line,  running  Ixickwanl  and  ui)wanl  above;  tulxjs  of 
lateral  linc«  branched;  al)out  7  rows  of  scales  on  cheek;  1  row  on  interopc^rcle,  1  on  sulxjjwrcle,  and 
about  9  on  oj)ercle;  temporal  region  with  about  8  rows  of  strales,  which  l>ecome  smaller  iK>steriorly; 
bases  of  soft  dorsal  and  anal  scaly.  D<.)rsal  spines  weak  and  slender,  outline  of  fin  not  greatly  cur\'e<l, 
fourth  spine  longest,  2.66  in  head,  tenth  spine  3.33  in  head;  margin  of  soft  ciorsal  angulate,  ninth  ray 
longest,  twice  last  and  1.5  times  first  ray,  2  in  head;  caudal  well  forked,  up|>er  lol)e  the  longer,  1.6 
length  of  middle  rays,  which  are  about  2.16  in  hea^l;  anal  angular,  similar  to  soft  dorsal,  middle  rays 
more  elevated  than  in  any  other  si>ecies,  longest  2.25  length  of  last,  2  in  head;  first  ray  nearly  reaching 
tip  of  last  when  fin  is  depresseil;  second  and  third  anal  spines  rather  strong,  of  tsjual  length,  3.75  in 
head;  ventrals  1.6  in  head;  i)ectoral  reat^hing  slightly  past  origin  of  anal,  1.3  in  \wm\. 

Color  in  life:  Dark  olive-green  alx)ve;  many  of  the  scales  with  paU»-])lue  spots,  thesis  forming 
irregular  oblique  streaks  upward  and  backward;  similar  strii)e8  more  regular  and  numerous  on  caudal 
pefluncle  and  above  anal.  In  old  fishes  these  blue  spots  and  streaks  disappear;  belly  white,  strongly 
tinted  with  brick-red;  about  6  narrow,  dusky,  vertical  bars,  a  little  broader  than  intersi>aces  an<l  not  well 
defined,  between  gill-opening  and  anal;  head  bronze-olive,  darker  above;  a  broad,  undulating  |)early 
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streak  from  enout  below  eye  to  upper  edge  of  gill-oj>ening;  a  narrow  blue  streak  from  eye  to  nostrils; 
iris  fier\'  red;  pectoral,  caudal,  anal,  an<l  ventral?  brick-re<i,  candal  narrowly  margined  with  black  and 
little  bronze<i  above;  dorsal  reddish  along  the  rays*  and  tips  of  membranes,  otherwise  yellowish; 
distinct  lateral  blotch  just  above  lateral  line  and  l)elow  first  soft  ray  on  dorsal,  about  as  large  as  pupil, 
smaller  than  in  other  species  similarly  marke<i  and  seldom  disappearing  with  age;  axil  and  bar  acroes 
base  of  pectoral  above  pale  or  dusky  olive.  In  spirits  the  markings  beix)me  fainter,  the  lateral  blotch 
and  bluish  streaks  on  head  usually  persisting. 

The  above  description  of  color  from  a  specimen  11  inches  long  taken  at  Key  West;  Porto  Rican 
examples  appear  to  l)e  somewhat  more  brightly  tX)lored.  A  fine  s|HX»imen,  14  inches  long,  taken  at 
Arroyo  February  14,  was,  in  life,  pale-rasy,  richest  on  sides,  pale  below;  back  olive-green  with  rosy 
wash:  l)ases  of  scales  bn.)wnlsh,  edge  with  a  pvale-blue  crescent;  cheek  and  oi)ercle  rosy;  an  irr^:ular 
blue  line  under  eye;  some  blue  in  front  and  behind  eye;  top  of  head  dark-reddish;  chin  and  belly 
nearly  white;  fins  all  rosy,  dorsal  e<lged  with  lemon;  upper  caudal  lol)e  yellowish.  A  specimen  8 
inches  long  from  San  Antonio  Bridge  ha4l  side  with  narrow  blue  stripes  and  broader  yellowish  ones: 
cheek  with  2  or  3  pale-blue  stripes;  belly  rosy;  ventrals  and  anal  ro8\*;  caudal  greenish  with  slight 
rosy  wash  an<l  dark  edge;  small  dark  spot  under  anterior  dorsal  rays;  mouth  pale  inside. 

This  species  ranges  from  Pensac«^^»la  and  Key  West  southward  among  the  West  Indies  to  Brazil, 
straying  northward  in  the  Gulf  Stream  to  Woods  Hole.  Apparently  one  of  the  most  abundant  and 
important  food-fishes  of  Porto  Rico.  Our  collections  contain  specimens  from  San  Juan,  Mayaguez, 
Puerto  Real,  Ensenada  del  Boqueron,  Ponce,  Arroyo,  Hucares,  Fajardo,  Vieques,  and  Culebra. 

At  Key  West  this  species  i»  called  nmtton-fish  or  pargo,  and  is  one  of  the  most  important  fishes 
brought  to  that  market.  It  is  said  to  reach  a  mAximnm  weight  of  25  pounds,  though  examples  weigh- 
ing more  than  15  or  18  pounds  are  not  common.  The  average  weight  of  those  seen  at  Key  West  or 
in  Porto  Rico  prrbably  did  not  exceed  5  pounds.  It  is  said  to  be  the  most  important  food-fish  of 
Havana,  being  aiways  abundant.  Its  flesh  is  feirly  flavored,  though  not  verj-  delicate,  but  always 
healthfrl.  About  Key  West  it  is  found  on  rock  bottom  in  3  to  9  fathoms,  and  is  caught  with  hook 
and  line.  They  are  quite  gamy,  taking  the  hook  promptly  and  fighting  well.  They  are  found 
throughout  the  year,  but  are  scarcest  in  July  and  August,  which  is  their  spa^Tiing  time.  They  are 
said  to  schc>ol  at  sj>awning  time;  the  eggs  are  nonadhcsaive  and  the  size  of  a  rice  grain. 

In  Porto  Riro  this  species  is  highly  esteemed.  It  is  callefl  "sama"  or  "i»argo  criolltj."  It  is 
usually  taken  in  the  fish-traps  set  in  5  to  20  fathoms,  though  considerable  numl)erg  of  the  smaller 
indi\'idual8  are  caught  with  the  haul  seines  in  shallow  water  along  the  shore. 

Memprion  analis  Cuvitr  &  Valenciennes.  Hist.  Nat.  Poias.,  II.  4.iQ.  1828.  Santo  Domingo. 
Memprion  sobra  Cavier  6l  Valenciennes,  Hist.  Kat.  Poise.,  11,  453, 1^^,  Martinique. 
Metaprion  iaodon  Cuvier  <&  Valenciennes,  Hist.  Kat.  Poias..  IX.  443, 1S33.  Santo  Domingo. 
MaoprUm  rosaccus  Poey.  Ann.  Lye.  Nat.  Hist.  N.  Y.,  IX,  1870,  317,  Cuba. 
Lutjanut  analit,  Poey,  Fanna  Poerto-Riquefta,  330, 1881;  Stahl,  I.e.,  76  and  162.  1n^. 
Ueamuxnis  onalif,  Jordan  A  Evennann,  1.  c,  12^,  1896. 

130.  NeomsBnis.me^alophthalmus  Evermann  &  Marsh,  new  species. 

Head  2.67;  depth  2.9;  eye  4.75;  snout  2.85;  maxillary  2.6;  mandible  2.1;  interorhital  6.25; 
preorbital  4.8;  D.  x,  12;  A.  in,  8;  si-ales  7-64-16,  about  57  iK>res.  Body  oblong,  compressed,  back 
greatly  elevated,  anterior  profile  verj'  steep  and  nearly  straight  or  slightly  concave  from  tip  of  snout  to 
occiput,  thence  regularly  convex  to  origin  of  dorsal  fin;  snout  rather  long  and  pointed;  mouth  laiipe. 
maxillar>'  reaching  anterior  third  of  pupil;  lower  jaw  somewhat  projecting;  eye  large;  edge  oi 
preopercle  nearly  vertical,  notch  long  and  shallow,  serrations  obscurts  teeth  on  vomer,  palatines,  and 
tongue,  those  on  vomer  in  an  A-shai)e<l  patch;  i>at<'h  on  tongue  long  and  nam>w.  truncate  in  front, 
narrowing  behind;  a  narrow  band  of  villiform  teeth  on  upper  jaw  and  6  canines  in  fn:»nt,  one  of  these 
on  each  side  much  smaller  than  other?;  a  row  of  moderately  strong  conic  teeth  in  lower  jaw;  10  gill- 
rakers  on  lower  arm  <:)f  first  arch,  longest  about  2  in  eye;  scales  moderate,  those  above  lateral  line 
in  very  oblique  series;  6  rows  each  on  cheek  and  open'le;  temporal  region  with  a  broad  band  of  scales 
arranged  in  several  series;  bases  of  soft  dorsal  and  anal  scaly;  caudal  well  scaled;  dorsal  spines  rather 
flender  and  weak,  fourth  to  sev«^nth  longest,  about  3.25  in  hc^l;  set-ond  and  thin!  anal  spines  equal  in 
length,  j^<**)nd  stnmger,  alj(»ut  e<jual  to  eye;  caudal  moderatt^ly  forke<l,  lolx»s  equal.  1.6  in  head;  pectoral 
long,  1.25  in  hearl,  reaching  origin  of  anal;  ventral.«<  alniut  2  in  hca^l. 

F.  C.  B.  1900-12 
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UnCorliinately,  iiw  life-i'ulur  jiutes  Bure  takfii  <■(  thin  wpeciii^.  In  alciih.il  the  typo  U  ulivaceouB 
o.  grayish  uii  liHi-k,  with  (larriiw  |iult'-l)1uir'li  lini's  fiillnwing  Ihc  rows nf  ycalcw  upwaril  aiid  tjaokwanl; 
IhmIv  IicIiiw  lateral  liiii'  y<>1li)U'ii<li-u')iiti',  with  alKnit  3  hnmil  i[iiliNtiiu-t  l)liiiHh  limw  near  middle  of 
i<klo;  a  lar^  hla<'k  1)1iit('il,  miincu'hiLt  r<iiialU-r  tluiii  cyi;  jiip<l  nhovc  lateral  line  ami  l>elow  firNt  4  domal 
ravH,  thiH PiMitBiualler and l««(M>iiBpii-iiiiiin  than  in  -V.  ripm.jrh;  prenrhitalbluMi  with  traf'esot  2 narrow 
bronzu  lines  running  forward  and  downward  fniin  eye;  tinit  all  jiale-leinun;  iris  yellow. 

This  si)eeiuB  is  rulated  t»  .V.  njii'iijr'",  Imt  Hpiiears  lo  differ  hi  the  larger  eye,  the  greatly  elevatt^i 
bai-b,  longer  iieetural,  aud  in  eoloratioii.  In  .V.  njnaijrir  tho  npjier  eaudal  luU'  iw  us'iially  the  longer, 
while  in  this  i<pe<-iet<  they  are  eijual. 

Tj-jie,  >"o,  49531,  U.  S.  X.  M.,  11.5  iiielniM  long,  obtaineil  at  Puerto  Iteal,  I'orto  Kii«,  January  25, 
1H99,  by  Evermann  &  Majyh. 


--^ 


131.  NeomteniB  Bynagris  iLiiniii 


Head  2.(m;  d,-|itli  L'.75  to  ;i;  eyv  4.r>  to  n;  .-iiout  2J\  to  2.H;  maxillary  2.4  to  2.7:  rmm.iihle  ■-'  to  2.2; 
inter()rbital  5  (o  5.7-);  [in'orbital  4..t  to  5;  I).  \,  12;  .\.  m,  8;  H-aler'  7-»M  to  tW-1.%.  aljout  5(>  pores. 
B""iy  oblong,  eouipreiwd,  the  liai'l;  nuKleralely  eleviiteii,  jifiUle  alniosl  stmight  from  snout  to  najje; 
oc('ii>ital  keel  little  iironiiiient;  maxillary  reaching  front  of  orbit;  upiier  jaw  with  ii  namiw  Imnd  of 
villifonn  teeth,  iiuti-ide  of  which  U  a  single  series  of  eiiUirgcl  teeth;  4  (rarely  til  rather  small  eaidnea 
in  front,  2  of  them  largi-r;  lower  jaw  with  villifonn  Innd  in  front  only.  Hingle  row  of  larger  ti-eth  nearly 
diual  in  sixe,  none  of  thuni  auiinef;  tongue  with  a.  singki  oval  juiteh,  itn  length  more  than  twicK  itlH 
width;  voniHr  with  a  A  "r      Hha[K'<I  ]>ateh  of  teeth,  without  l)ai:kwHnl  ]>nikingation  on  median  line, 

or  with  only  a  very  slight  one.     (iillmkerH  rather  long,  their  length  nlightly re  than  half  diameter 

of  eye,  alxmt  5  +  9,  and  iwiially  no  nidinientn  liefore  them.  rreo]KTele  with  iln  ["wlerior  margin 
slant  itig  down  wan  I  and  forward,  the  emargination  broad  and  mixleralely  deep;  iireojM>rcle  ml  her  finely 
Semite  alKive,  with  niiinHT  teeth  at  angle.  Mrales  rither  small,  ro«s  almost  horizontal  lielow  lateral 
line,  uIhivu  somewhat  imdiilnte,  running  upwanl  and  liackwanl;  tulies  of  laiend  line  simple;  ^i  rows  of 
scales  on  the  I'heek,  1  row  on  inlerojien-le,  I  on  siilxijiuivli',  and  (•  on  ojHinli-;  tem|>oral  region  with  a 
bn.iad  Imnd  of  Beales,  arraugdl  in  several  series;  tiasu  of  soft  dorsal  aiid  anal  M-aly;  dorsal  spines  rather 
weak  and  i<len<ler,  outline  of  li[i  gently  eonvex;  fourth  spine  longei^t,  2.liti  in  head,  tenth  spine  3.G  in 
head;  suftdiirnal  short,  itK  margin  wimewhalangulated,  eighth  ray  longest,  Iwii-e  length  of  la^  ray  and 
1.5  first,  2.4  in  head;  caudal  m'Mlenitely  forkccl,  upper  lolie  the  longer,  1.5  length  of  miilillerayH,  whieli 
are  2  ill  head;  anal  rather  high,  roundeil  in  outline,  il.n  middle  rays  longest,  1.66  length  of  last  my,  2..')7 
iiiheail,  first  ray  reaelitng  middle  of  la^  rj.y  when  Itn  isdepnfwl;  sn-ondanal  spine  stninger  than  third 
and  of  e<jual  le^fth,  3.U6  in  head;  veutralti  1.75  in  head;  jiectoral  nw.-hing  front  of  aual.  1.25  in  bead. 
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Color  in  life:  Roee-folored,  Hilvery-tingeii  ]>elow,  slightly  oliva<.*eou>«  but  not  dark  alx)vts  a  large, 
round,  maroon  l)lotc'h,  larger  than  eye,  just  above  lateral  line  and  IkjIow  front  of  soft  <1on«l,  always 
prej*i»nt:  seriej*  of  stripe:*  of  deep  golden-yellow  along  sides;  3  on  heail,  upj>er  irom  snout  thmugh  eye; 
alxmt  10  on  iMxly,  lower  nearly  straight  and  horizontal,  upjier  undulating  and  irregular,  extending 
upward  and  Viaekward;  l)elly  white,  its  sides  largely  yellowish;  lif>s  re<l;  maxillary  i>artly  yellow; 
ttnigue  yellowish;  iris  fiery  red;  caudal  tleep  bloo<l-red;  spinous  dorsal  nearly  transfyarent,  with  a 
marginal  and  l>&sal  band  of  golden;  soft  d<irsal  light-red,  edge<l  with  golden;  ventrals  and  anal  golden; 
]>e<toral  pinkish.  Young  quite  green  alK)ve.  Similarly  strij)e<l  Culjan  specimens  arc*  generally  duller, 
with  yellow  stripes  deeidtxily  coppery.  In  spirits,  the  bright  colors  fade,  only  the  lateral  blotch  and 
the  streaks  on  the  head  Inking  i>ersistent. 

Two  sj)eciinens,  each  H  inches  long,  fn»m  tlie  market  at  San  Juan  showe^l  the  following  <-olors: 
Bluish-olive  on  l)ai'k,  l)ecoming  i>aler  on  si<le;  belly  white;  narrow  irregular  liars  on  Ijack  running 
upward  and  l)ackward;  side  with  about  7  bnjad  orange  or  brassy  lines,  1  alxne  lateral  line,  next  2 
running  into  it,  others  wholly  l>elow  it;  a  large  round  black  blotch,  as  large  as  eye,  l)etween  lateral 
line  and  front  <»f  soft  dorsal;  dorsal  e<lge<l  with  nnl;  caudal  re<ldish.  Another  specimen,  9  inches  long, 
from  San  Antonio  Bridge  was,  in  life,  rich-rosy,  with  8  or  9  narrow  orange  or  brassy  lines  on  side,  4 
or  5  of  which  extend  on  hearl,  fourth  from  below  uniting  with  fifth  just  behin<l  opercular  flap;  dorsal 
pale-rosy,  margine<l  with  lemon;  inudal  rosy,  with  a  narrow  black  border;  anal  white  on  last  rays, 
lemon  anteriorly;  jKi-toral  very  i)ale-n»sy;  ventrals  i>ale-lemon;  lips  somewhat  n^y. 

The  lane  snapper  is  found  fn>m  southern  Florida  s<»uthwar<l  to  Colon  and  Brazil,  and  is  usually 
abundant  thn:»ughout  its  range.  On  the  east  coast  of  Florida  it  is  known  from  Indian  River  and 
Biscayne  Bay,  and  on  the  west  coast  from  Pensacola  southwanl.  It  is  abundant  among  the  Florida 
Keys,  and  is  known  frf)m  the  Bahama**,  Cuhja,  Martinicpie,  Jamaica,  Santo  Domingo,  and  Porto  Ricr^>. 
When*ver  known  it  is  a  fcKKl-fish  of  imp<jrtance.  Its  maximum  weight  is  alx)ut  4  jMjunds,  though  the 
averagt^  of  those  brought  to  the  Key  West  market  is  not  over  half  a  jK>und.  The  largest  seen  in  Porto 
Uico  was  14  inches  long  and  weighed  al>out  2  jnmnds.  Next  to  yeomiruis  aj^Mux,  it  is  the  most 
abundant  snapi>er  in  Porto  Rico,  and  was  obtaine<l  in  the  markets  of  San  Juan,  Mayaguez,  ami  Ponce, 
our  t'ollcH-'tions  containing  spi»ci mens  from  the  following  hK-alities:  San  Juan,  Mayaguez,  Puerto  Real, 
Knsenada  <lel  Ikxjuemn,  Fish  Hawk  station  6070  in  Mayaguez  HarlKjr  in  220  fathoms,  Ponce,  Arroyo, 
Hucares,  Isal>el  Segunda,  and  Culebra. 

^illta  purpur(9Cf:u«  mrkguta  (.Lane  Snapper)  Catesby,  Hist.  Nat.  Carolina,  pi.  17.  1743,  Bahama>. 

Sftfiru*  iffjnagrU  Linna-us,  Syst.  Nat..  X,  2S0.  1758,  Bahamas:  after  Catt-sby. 

Spnrtut  ttrmiruUtris  Bloch  <&  Schneider,  Syst.  Ichth.,  275,  1801.  Martinique:  «»n  it  (IrHwinier  by  Plumier. 

Lu(janint  aubrMi  TH!sm&Teiit,  I*rt»m.  Dee.  lehth.,  17,  pi.  2.  1«23,  Cuba. 

Mrmprion  unifujtatuif  Cu\\qt  Si  y&lcncivnnofi,  Hi.«t.  Nat.  Poiss.,  II,  449,  182S,  .Santo  Domingo:  Martinique. 

AVwnarwM  (fifnaffrit,  Jordan  <fc  Evermann,  1.  c.,  1270, 1898. 

132.  NeomsBnis  mahogoni  (Cuvier  <fe  Valenciennes i.     ^'(Jjana*^*;  Mahogany  Snapj)er. 

Hea<l  2.5;  depth  3;  eye  3.75;  snout  2.8;  maxillary  2.3;  mandible  1.9;  interorbital  H;  preorbital 
6.5;  I>.  X,  12;  A.  in,  8;  scales  8-63-14,  alnjut  50  iK>res.  B<Kly  elongate,  strongly  compre8.se<l,  Ijack  some- 
what elevate<l,  profile  almost  straight  or  slightly  coni-ave  from  tip  of  snout  to  nape,  thence  gently 
convex;  snout  rather  slender  and  pointed;  eye  large;  interorbital  space  somewhat  convex;  mouth  large, 
maxillary  reaching  front  of  pupil;  lower  jaw  strongly  projet^ting;  upper  jaw  with  a  narrow  l>and  of 
villiform  teeth,  outsiilo  of  which  is  a  single  series*  of  enlarg€^<l  but  i-omparatively  small  teeth;  6  (^nines 
on  front  of  upi>er  jaw,  2  of  them  small;  lower  jaw  with  a  single  series  of  rather  uniform  small  teeth, 
none  of  them  canine-like;  tongue  with  an  oblance<»late  jwitch  of  teeth,  tai)ering  l^ehind,  its  length  more 
than  twice  its  width;  vomer  with  a  broad,  arrow-sha[)ed  patch  of  teeth,  with  liackwanl  prolongation 
on  median  line.  Gillrakers  moderate,  alK)ut  10  develope<l  on  lower  limb  of  arch,  and  3  or  4  nidimen- 
tar}'  ones;  preoi)en'le  with  its  pc>sterior  mai^gin  almost  vertical,  broadly  and  rather  deeply  emai^ginate, 
very  wt»akly  or  scarcely  serrate  al)ove,  angle  projecting  l>ackwanl  and  anned  with  several  rather  coarse 
tt»eth,  lower  limb  smooth.  Scales  rather  small,  those  Ih'Icjw  lateral  line  somewhat  larger,  rows  above 
lateral  line  running  obliquely  upwanl  and  backwanl,  those  below  in  alnKist  straight  horizontal  series; 
clieek  with  6  rows  c>f  scrale^s,  1  row  on  interojiercle,  1  on  subojten-le,  an<l  7  on  opercle;  tempf)ral  region 
with  a  liand  of  small  S4«le.<,  l>efore  and  Indiind  which  is  a  seric»s  of  largi'r  ones;  top  of  hc^d,  snout,  and 
jaws  nake<l;  l>ases  of  s<>ft  dorsal  and  anal  ,«<*aly.  Dorsal  spines  rather  wtuik  and  slender,  outline  of  fin 
rather  strongly  convex,  fourth  spine  longest,  2.57  in  head;  tenth  spme  4  in  head;  maiKiu  of  soft  dorsal 
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very  gently  convex,  the  first  and  last  rays  plightly  shorter  than  rest  of  fin,  median  rays  3.33  in  head; 
caudal  not  deeply  forked,  upi>er  lobe  little  longer  than  lower,  ib<  length  1.4  in  middle  rays,  which  are 
2.12  in  head,  margin  of  anal  little  rounded,  the  middle  rays  1.66  length  of  last  ray,  3  in  head,  first  ray 
reaching  almost  to  tip  of  last  ray  when  fin  is  depressed;  anal  spines  small,  second  as  long  as  third  and 
stronger,  4.4  in  head;  ventrals  2.2  in  head;  ^xjctoral  sc»RX^ly  reaching  front  of  anal,  1.33  in  head. 

Color  in  life:  Deep  brown,  silvery  below,  every  where  shaded  wdth  red,  especially  on  head;  eye 
scarlet;  a  large  blackish  blotch  on  side,  chiefly  alx)vo  lateral  line  and  below  first  rays  of  soft  dorsal; 
maxillary  yellow  on  the  covered  parts;  narrow  bronze  streaks  following  rows  of  scales,  these  streaks 
distinct,  chiefly  above  the  lateral  line;  dorsal  fin  i>ale,  edg€M.l  with  bl(K)d-re<l;  caudal  dejeply  red;  anal, 
ventrals,  and  iK'ctoral  scarlet.  Bright  colors  fade  and  disappear  in  sj>irits,  leaving  the  back  dark -gray, 
lower  parts  silvery,  more  or  less  tluslied  with  re<l. 

An  inhabitant  of  the  West  Indies;  known  from  ('ul»a,  Jamaica,  Martinique,  and  Porto  Kico;  not 
known  to  occur  in  Florida,  but  said  to  l)e  not  unconunon  in  the  Havana  markets,  where  it  is  called 
**ojanco,"  in  allusion  to  the  large  eye.  It  was  seen  by  us  only  at  Ponce,  where  a  single  specimen,  9 
inches  long,  was  obtained.     This  species  does  not  reat^h  a  large  size. 

Mrsopn'on  mafiogimi  Cuvior  iV  Valenciennes.  Hist.  Nat.  Poiss.,  II,  447,  1828,  Martinique. 
Manjprvm  ricardi  Cuvier  &  Valenciennes,  Hist.  Nat.  Poi.s*:.,  II,  447,  1828.  Martinique. 
Mcsoprion  ojanco  Poey,  Memorias,  II,  150,  pi.  13,  fig.  10,  1860,  Cuba. 
Lutjanus  ojanco,  Poey,  Fauna  PuerU>-Riquefia,  321, 1881;  Stahl,  1.  c.,  76  and  162,  1883. 
Neomxnia  mahogoni,  Jordan  <t  Evermann.  1.  c..  1272.  1898. 

Oenns  78.  OCYUSTTS  Gill.     Babimbias. 

This  genus  is  allied  to  Neomsenis,  from  w^hich  it  differs  notably  in  the  structure  of  the  skull,  espe- 
cially in  the  forward  extension  of  the  fron to-occipital  crest  to  the  ethmoidal  projection;  prefrontals 
with  j^osterior  areas  short  and  excavated  above  and  in  front.  The  single  species  shows  numerous 
minor  peculiarities,  as  the  peculiar  fonn  of  Ixxly,  the  large,  well-forked  caudal  fin,  and  the  small  head, 
as  well  as  an  increase<l  numWr  of  gillrakers  and  the  presence  (in  the  adult)  of  pterygoid  teeth. 

133.   Ocyurus  chrysurus   (Bloch).     ''Colmihia'\'  Rahirubia;   Yellmv-tail. 

(Plate  2:J.) 

Head  3;  depth  3;  D.  x,  13;  A.  in,  9;  scales  7-65-15,  51  pores.  Body  ellipti(*al,  comparatively 
elongate,  back  little  elevattvi;  profile  straight  from  tip  of  snout  to  najw,  thence  rather  stnmgly  arched; 
caudal  peduncle  long  and  slender;  snout  pointed,  of  a  moderate  length,  3  in  head;  eye  small,  5  in 
head;  interorbitiil  space  very  convex,  with  sharp  me<lian  kec^l,  4  in  head;  preorbital  narrow,  it^  least 
width  ().66  in  head.  Mouth  small,  oblique,  lower  jaw  projecting;  maxillary  reaching  very  slightly 
beyond  front  of  orbit,  2.71  in  head;  upi>er  jaw  with  narrow  band  of  villiform  teeth,  outside  of  which 
is  a  single  series  of  larger  teeth,  5  or  6  of  those  in  front  Ijeing  somewhat  canine-like,  but  small;  low^er 
jaw  with  a  single  series  of  nnxlerately  strong  teeth,  none  of  them  large  enough  to  l)e  called  canines; 
tongue  with  a  large,  oval  patch  of  teeth,  in  front  of  which  is  a  smaller  but  similar  patch;  teeth  on 
vomer  forming  a  broadly  arrow-shai>ed  patch,  with  backward  prolongation  on  median  line,  which  is 
nearly  twice  width  of  patch;  a  narrow  band  of  pterygr)id  teeth  behind  patch  on  vomer,  this  not 
evident  in  young  examples.  (Tillnikers  rather  long  and  slender,  longest  about  half  diameter  of  eye, 
about  8  +  21,  none  of  them  rudimentary.  Preoi)ercle  with  its  posterior  margin  almost  vertical,  with  a 
slight  but  distinct  emargination  above  angle;  serrations  of  the  i)reopercle  very  feeble,  teeth  at  angle 
scarcely  enlarged;  nostrils  well  separated,  iM>sterior  slit-like;  scales  small,  those  above  the  lateral  line 
arrange<l  in  very  obli<jue  series,  thosf^  below  in  rows  nearly  horizcjntal;  crheek  with  5  or  (>  rows  of 
stales,  about  2  rows  on  interui)ercle;  temporal  region  with  2  or  3  series  of  large  scales,  before  an<l 
behind  which  are  many  small  scales;  top  of  head,  snout,  and  jaws  naked;  bai<es  of  soft  dorsal  and  anal 
scaly.  Dorsal  spines  rather  long  and  slender,  fin  not  deeply  emarginate,  fifth  spine  longest,  2.4  in  head; 
tenth  spine  3.75;  soft  dorsal  and  anal  similar,  their  margins  nearly  straight,  last  rays  slightly  shortened, 
miedian  rays  about  3  in  head;  caudal  fin  long,  very  deeply  forke<l,  upper  lobe  longest,  three  times  as  long 
Bn  middle  rays,  which  are  2.5  in  head;  pectoral  long  and  slender,  reaching  vent,  1.12  in  head;  ventrals 
1.57  in  head;  anal  spines  rather  weak,  the  third  a  third  longer  than  second,  4  in  head. 

Color  in  life:  Olivaceous  above,  rather  pale,  and  somewhat  violet-tinged;  anumlwr  of  large,  irregu- 
lar, deep  yellow  blotches  on  sides  of  back;  a  deep  yellow  stripe  from  tip  of  snout  straight  thn^ugh  eye 
to  caudal  jxHluncle,  there  broadening  and  including  all  of  tail  above  lateral  line  and  behind  dorsal  fin; 
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aV)Ove  this  a  pearly-purplish  area;  lx?J(»w  it  a  flt^h-ixjlored  or  rt>sy  area  or  band,  2  wales  hnwul,  then  a 
HUf«e«!»ion  of  alx>ut  16  narn>w  Htrt»iik.s alternately  tle>*h-eolore<l  and  yellow,  growing  fainter  progreswively 
below;  yellow  on  e<lget»of  tJcale.**,  reddish  on  their  middles;  iris  liery-re<l;  lower  i»arts  of  hea<l  fiesh-color 
with  some  yellow  sjiots;  maxillary  mostly  yellow;  (raudal  deep  yelk>w,  its  edges  re^ldish;  <lorsal  chiefly 
yellow;  anal  faintly  yellow;  ventrals  and  i»ectoral  tmnslnoent. 

In  spirits,  all  markings  fade,  leaving  tins  yellowish,  upper  i>art^  grayish,  lower  rosy-silver>'. 

Found  from  southern  Florida  to  Brazil,  generally  abundant;  known  from  Biscayne  Ftey,  Key  West, 
Culja,  Martinique,  St.  Kitts,  Jamaica,  Porto  Rico,  and  Brazil;  at  Key  West,  where  it  is  called  **  yellow- 
tail"  or  "rabinibia,"  it  is  even  more  abundant  than  the  lane  snappier,  and  is  the  principal  fish  ser\*ed 
at  the  Key  West  hotels  and  iKjarding-houses  in  the  fall.  It  is  said  to  be  plentiful  throughout  the  year 
except  during  the  winter,  when  unusual  cold  may  <lrive  them  away.  During  the  warmer  weather 
they  are  found  at  a  depth  of  2  fathoms  <.»r  more,  usually  in  about  5  fathoms,  and  gt»nerally  about  shoals 
where  there  is  some  mud  bottom.  The  spawning  time  in  Florida  is  said  to  \xi  in  July,  when  they 
are  found  al)out  the  reefs  from  Miami  to  the  Tortugas. 

In  Port<.>  Rico  this  fi.sh  is  <iilletl  "colirubia/'  antl  is  an  abundant  and  im{>ortant  fo<Ml  sfiecies. 
It  was  s<*»n  by  us  at  m(»st  of  the  places  visite<l,  and  sfM»cimens  are  in  the  collection  from  Mayaguez,  San 
Antonio  Bridge,  Puerto  Real,  Ensenada  del  Bo<iueron,  Poncv,  Arroyo,  Hucares,  Fajardo,  Culebra,  and 
Isal)el  Segunda.     Mr.  GrayV  colh^ction  from  San  Geronimo  also  contains  stiveral. 

This  sjtei-ies  attains  a  length  of  about  2  feet  an<l  a  weight  of  3  or  4  pounds  or  more,  and  is  quite 
gamy.  The  average  weight  of  those  seen  at  Key  West  was  probably  not  over  a  (xiund.  Those  seen 
in  Porto  Rico  were  somewhat  larger.     At  Key  West  they  an^  caught  with  h(K»k,  using  sanline  bait. 

Acara  j/Uamlxi,  Marcgravc,  Hist.  Bra-sil.,  ir»5.  164S,  Brazil. 

Raltirubui.  Parra.  Deivr.  Dif.  Pieras.  Hi.«!t.  Nat.,  pi.  20,  fig.  1.  17s7,  ('uV»a. 

Spams  chnjsurus  Bloch,  Ichthyol.,  pi.  262, 1790,  Brazil;  after  Marcgrave. 

Anlhias  rabirubin  Bloch  &  Schnuider.  Syst.  Ichth..  3(«.  isOl.  Cuba:  after  Parra. 

Sjtaru*  tanUuiui  LacepMe.  Hi.st.  Nat  Poise.,  IV,  141,  18i)3,  Martinique:  on  u  copy  <»f  a  drawing  by  Plumier. 

}fesnprion  aurtfviftntui  Aga^siz,  Spix,  Pise.  Bra.Mil.,  pi.  Gfi.  18l*9,  Brazil. 

{)r}jurujt  rijiiermuei  Oi\K',  Trans.  Am.  Phil.  Soi-.  I9rn,  4<»8,  .^^t.  Kitt*. 

Onjurm  Poey,  Fauna  Puerto-Ri<iuefia.  321, 1«<1. 

(fcyunif  chrysurtu,  Jordan  &  Evcrmann,  1.  e.,  127.'>,  IhyS. 

OenuB  79.  EH0MB0PLITE8  Gill. 

This  genus  is  closely  allied  to  J\Vo//ww/j«,  but  cranial  j>eculiarities  and  extension  of  villiform  teeth 
over  pterygoid  and  hyoid  bones  well  warrant  generi(^  separation.  Form  of  vomerine  patch  of  teeth 
is  also  somewhat  peculiar.  PrefrontaL*  with  articular  fa<'ets  develope<l  from  simple  tubercles  and 
not  V-shaped,  posterior  areas  cribriform;  basisphenoid  not  lobigerous;  pterygoid  with  a  broad  patch 
of  teeth  (in  adult);  hyoid  bones  and  tongue  with  teeth;  canint^  very  small  or  obsolete;  dorsal  spines 
12,  soft  rays  10  or  11;  gillrakere  slender  and  numerous.     But  one  spetut»s  known. 

134.  Blioinboplites  aurorubens  (Cuvier  tV  Valenciennes).     C<njon  (h  h  Alto. 

Head  3;  depth  3;  eye  3.4;  snout  3.9;  maxillary  2.7;  mandible  2.2;  interorbital  4;  prcorbital  8.5; 
D.  xii,  11;  A.  Ill,  8;  s<'ales  8-68-16,  about  50  iK>res.  PUxly  elongate,  irregularly  elliptical,  the  back 
not  greatly  ele\'ated,  highest  at  najn?;  profile  regularly  and  strongly  convex  from  alx)ve  eye  to  spinous 
dorsal;  snout  rather  short  and  bluntish,  its  up|)er  pnjfile  straight  and  stei^p;  i^ye  very  large;  inter- 
orbital sijaee  very  convex;  preorbital  narrow;  mouth  small,  oblique,  lower  jaw  somewhat  projecting; 
maxillary  scaleless,  reaching  front  of  orbit;  upper  jaw  with  a  broad  Ixmd  of  villiform  teeth,  outside 
of  which  is  a  row  of  enlargetl,  but  comj>aratively  small  teeth;  n<>  canines;  lower  jaw  with  one  series 
somewhat  stronger  than  outer  teeth  of  up|>er  jaw;  inside  of  these  is  a  rather  broad  villiform  band  of 
tefeth  in  front  of  jaw  only;  tongue  with  a  very  broa^l  irregularly  ovate  patch  of  teeth,  its  width  almost 
as  great  as  width  of  tongue,  1.5  in  its  length;  in  front  of  this  patch  is  a  krge  roundish  patch  of  teeth; 
an  oblong  patch  of  teeth  on  hyoid  bone;  vomer  with  a  rhomboid  (0-shape<l)  {)atch  of  teeth,  forming 
almost  a  right  angle  in  front,  with  a  broadly  wedge-shapetl  l>a<'kward  prolongation  on  nu^iian  line,  its 
length  about  twice  its  width;  palatine  liand  of  teeth  very  wide;  pterygoids  with  a  large  patcrh  of  teeth, 
these  teeth  undeveloped  and  covered  by  skin  in  young  examples.  Gillrakers  numerous,  longest  about 
half  diameter  of  eye,  about  6  —  21.  Preopercle  with  jKrsterior  margin  almr>st  straight  and  vertical, 
slightly  emaiginate,  weakly  serrate  above,  teeth  coarser  at  angle  and  on  lower  border;  posterior  noetril 
laigery  nearly  round. 
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Sialw  very  I'liiall,  niiiM  bIhwi-  lati-nil  line  niiiniiij;  iijiwanl  ami  luu'kwani,  niwH  bplow  rather 
wavv.  aliiiiint  hiirimmljil ;  t(>lii]H)riil  rt^iim  I'livcriHl  witli  )<iimll  luirliHily  ciiiIrmIiIciI  i^aleH,  in  4  or  5 
niwi»;  I'liwk  milli  7  rciwx  -it  wali-i-;  4  rciwM  on  intert>[ifri-lf,  3  nnsx  .m  r-iilKipunk,  and  7  (in  ojien:!!'; 
nnuut,  itnuirbilul,  ami  jiiwH  naktKl;  tciji  nf  lieail  rusiy  t>i  near  niiilillc  of  fyc;  Mift  •torml  ami  anal  with 
Imt  tpv  Health  at  liar^.-.  lloixal  !<iiiii<;H  lo[ig  and  clctidcr,  fourth  I'|Jilll^  lon)jrtvt,  2.1)  in  IichiI,  lentil  of 
HIiineMtliwii'Bjiradiiallydecn.'ai'iiiif  to  twelfth  ii[)im',  whicii  i^':^.^[:{illh^!a^l;  margin  of  wift  dorsal  Ininirati', 
its  rayH  of  MulxMinul  length,  4.3  in  Inwl;  luj-t  ray  Hliglitly  nlmrtiT;  rtindal  <iefply  forke.!,  u|)[tiT  loin- 
lonp-r  than  lower,  ilN  length  1.7')  tUiiw  miiMle  rjyc,  whidi  lire  L'  in  hcu.!;  ii[.[«t  U.U-  of  iwulul  LIT. 
in  hi'sd;  anal  Niniilar  tn  Mift  donekl,  itf  rays  :l.4  in  hi'a<l;  sii'ond  aiiiil  Hi>int!  Hhnrter  limn  thinl,  '■  in 
hoaili  ventralH  2  in  lu'Uil;  jHi'toral  sonii'wliat  falcair,  rcu<'hing  ii[i{H>i'ite  vent,  1.4  in  htad. 

Color  in  life:  Vermilion,  iiulerlxslow;  faint  Lrowii  lilies  ninnin^'nliliqtielyfurwanl  aiid  ilownwan) 
from  <lon<aI  along  mwR  of  hcmIm;  side  with  narrow  siimunx  ftreakc  of  gi>lileu-yellow,  Home  of  them 
longitmlinal.olhe™  oblique;  doTHal  roMV 
pectoral  yellowish,  venf.ruls  rosy,  caudal  ami  ir 

The  Itritrlit  rolorn  gruw  taint  or  diHajiju 


Charleston  and  Ponsacola,  wmth  to  Brazil;  known  from  Peneacola,  tho  "Snapper  Ranks,"  Cuba, 
Martinique,  Suiito  IVimingo,  .Taniaica,  Porto  Rieo,  and  lirazil.  Only  a  single  sj)ei:imen,  (i  inrhi-s  loii^, 
wii^  obtained  in  Porto  Rieo.     The  sp.-(;i«s>  r.-8.-hes  a  lerigtli  of  a  f.«il  and  is  a  giK«l  tisKUtisli. 

(>nUnii>rvf>><<i'inirHbrH*Cuvior£Viilcni'k>Dii«Mlli't,  S'hi.  ['ci1».,  111.  4r),  l>c».  BthzII;  MHrtlnlqiii-;  ShiiM  ri.intngi.. 

JfrmjM-Ain  tbgaiu  I>ue)'.  Slenuiria^  II,  V-ii,  IKIJO,  CiiIhi. 

Aprlon  urn.mnw  Jurdau  &  flllU'rl.  Pnir.  U.  K.  N.  M.  IfW!.  l-i:!,  INfiiHUMlH;  iimug  with  iiIeryK<>i>l  Itvili  iitiil.'v.'li.[...t, 

K/iomlirlilllti  aarondirm,  Joclun  &  Eveimann.  1. 1'..  V^.  IS9H. 

Ovudi  80.  ETEL18  Cuvier  k  T^enBismwi. 

ItiHly  elongate,  c-overeil  with  large  wales;  oyo  verj' large;  preorbital  very  narrow;  mouth  uiu'lerate, 
lower  jaw  projec'ling;  cMiiines  inupjier  jawonly;  no  teeth  on  tongue  or  pterj'goiils;  gillrakerH  long  and 
slender.  Dorwat  lin  iloe|)ly  notelie<l,  rather  short,  its  K]iineJi  10  in  number,  itM  soft  rays  not  sealy; 
caitdal  \'ery  deeply  forktil;  head  iiakeil  alnive,  skull  with  interorbilal  ansi  Hal,  st^iNimleil  froni  iHi'i]iilal 
area  by  a  transvenu  line,  limiting  median  and  lateral  I'rests  a1s<.i;  fnintals  wide  in  front,  not  invernoiis, 
simply  normally  jierforate;  supraorbital  margins  erenate;  ixTiotii-  region  little  convex  and  with  1hi||cs 
thick,  unjHilislieil;  jirefnintalM  behind,  with  funnel -Hha|>ed  foramina. 

The  relationabijis  of  this  interesting  geniw  have  l)een  repeateilly  niinnniier(<tiH»l,  but  it  lielongs 
in  the  Lttlinnidse  and  it  has  no  pjiei^ial  affinity  with  Ai>thU<»,  Pen-a,  or  Srrniitiit.  Its  svijodviuv  and 
rulationH  have  l>eeii  well  iliseiuseil  by  Dr.  Gill.  Inspiteof  the<lifferoni.«  inform  of  dor»al,  itf  relations 
with  Ajirloii  are  very  cloae.  The  skulls  in  the  two  are  alinoft  identiisl,  as  has  iHH'n  isiintiil  ont  by 
Gill  and  by  Poey.     Two  American  spedes  are  known. 
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136.  Btelis  oculabu  'C'liviir  A  Vnli-n 


Heflil.l.r.;  il('i,tli:t.K;  cyi-  :;.4;  snout  :!.!:  inaxil)an-2.l:  iiuunliliU-  1.7;  iiitt^rorluui  :t.K;  I>.  x,  11; 
A.iii.X;  pei-ti.nil  1.1;  vciitral  !.-">;  .■au'lal  fl.K;  wiileH  S-Sl-ll.  Boily  i'l<iu)fult'.  fiiafcjmi,  not  grfally 
i'<iiii[ini¥v<l,  caiulal  pixliliioli-  rutliur  long  an<l  clMKlcr;  waln<  laiyt-,  n-gukr.  [iiiniitcly  cu-iiuiil;  lop  of 
hcail  aUive  cyeH  Iiniul  and  flat,  iialuil.  skin  winii'wliut  nuptw;  t'lj.  ■>[  lieail  liai-k  nf  cyeM  with  '2  lateral 
jjatrli<>»iof  fK'aleii,  i<cjianit(<<l  fnaii  those  of  limly  liy  a  grouvt-:  check  au'l  operflrs  waly,  savi-  iirt-oinrrcle, 
wliicii  is  nakcil,  ita  cilge  finely  tontheil;  oj^'n-K'  eiidint;  in  2  weak,  flat  t-jiineii;  eye  verj-  lar^;  lower 
jaw  |iriijectiii(r,  tiiaxillary  reofhins  iuft  (nmt  of  jnipil;  teeth  -if  iiiijierjaw  in  a  villifonii  l«iiil  wilh  an 
iiuter  enlarged  n^w  and  I  or  2  jiaio  <'f  strong  forwanl-|KiinIing  iiuiiuoH  in  front;  lower  jaw  with  a  n>H' 
iif  runii'al  teeth  on  Miv.  villifonti  oix'^  in  front,  ntthont  ilbnim-t  ranines;  vomer  with  villifomi  teeth, 
jiuiatiiie^  wilh  a  row  >>F!<tTi>DpTcuuii'al  oiice;  ventral  iu-c(>»a.>ry  ireule  not  weiliIeveIoi>i-<1;  ilor^ul  ileeply 
notC'he<l;  tawlal  sraly,  widely  forke<l. 

f'.ilop:  In  life,  hright-rwl  nearly  everywhere;  in  spirits,  jiale,  tin-  nil  nowhere  |HTi>islin).'. 

.\.  tianilsdne.  edihlB  sjiM-ietf.  Leag^h  2  to  3  fi*t.  Wtvt  Indies  tn  Mwlejrn;  not  yi-t  known  frcan 
Floriila;  in  rather  deep  water;  generally  i^omninii  on  nn'ky  Ixittoni. 

(hie  HjieHiiieii.  nearly  2  fei't  lon^t.  taken  at  )la\'a^iex. 


Family  XLV.   H.^MlUU.t     The  Gninters. 

Boiiy  iililonp,  or  more  or  le*'  elevate"!.  i-<)vere<i  wilh  mmli'raie-sizeil,  adherent  wale*,  which  are 
more  or  iess  strongly  clenoii!  or  aliuoA  i-yeloiil;  lalenil  lint-  well  dt-veli>pe<l,  "i)neurrent  with  lack, 
usually  not  extcmlinjcim  i-aiulal  tin:  head  laiye.  ereiflHon  skull  ui^ually  laiyely  develojied;  nosuhurbital 
vtay;  mouth  larife  or  pinall,  UMially  tertuinal,  low.  and  horizontal;  prem»sillariei<  iinitnu-tile,  their 
tipin«<  not  greatly  prmlueeil  haekward;  maxillary  without  ."npiilemental  iKine,  lor  nio^t  <if  ilH  len^h 
••lipping  under  Mlge of  jireorhital,  whii-h  fonii:>a  more  or  li'^'sdistini't  i<lieutb;  pm>rhital  usually  lirood; 
nnharliels;  teeth  all  jminteil,  none  of  them  funning  niarkeil  <'aninif>;  no  toMh  on  vomer,  julatines,  and 
tongue;  Ir.wer  iiliarrngealj"  «,'[«rate,  wilh  jxiinteil  teeth;  gillii  4,  a  latve  slit  liehiml  fourth;  ]ii<eu(Io- 
branehiie  larye;  gitlrnktrs  mmlerate;  gill-meinl>nmeHi<e|jarate,  fn>e  fr<im  isthmui':  preo|ierele  serrate  or 
eiilire:  "[vri'le  without  sjiiuti';  siiles  <if  hea'l  uiiually  wuly;  dor?al  lin  tnngle,  continuous  or  deeply 
n(ili-tir<l,  sometimes  divideil  into  2  lliii<,  spine.-'  a-nially  strong,  ■lepreA'ilik-  in  a  groove,  heteraeanthou^ 
that  is,  alternating,  onei^ningeron  right  side,  other  im  left,  usually  10  to  12  in  numl>er:  anal  lin  similar 
lo  soft  dorsal,  with  3  spinoH;  ventral  lin»  Ihorai-ic,  rays  i,  H,  with  a  more  or  leiv  distim't  si-ale-like 
appendi^ce  at  !««■;  i-auilal  fin  u.-'iially  more  or  lei«<<-oniiive1iehind;  air-lilailder  pns^ent,  usually  simple; 
stottiach  1-K.tiil;  pyloric  t^eca  few;  verlehni-  lufually  10  -1-1=24.  Itnuiehiostegal.-'  iL-nially  6  iir  7. 
Craniuni  with  il«  mueifenius  t^yslein  mixlerately  develojied  or  ruilimentary.     Inteiitinal  canal  short. 

C'amivoroui)  fishes  of  the  warm  seas,  iiiik^  of  tlieiii  valued  as  fooil.  The  family  ini^lude^  al>out  15 
geaenand  nearly  150  spei-ie^i.  It  isvery  i-lose  to  theLffJi'imVj.r  on  the  une  hanil  and  to  thcS/Kin't/a-on 
the  other,  while  some  ol  its  membert!  «how  aflinitiee  with  eume  SciKiiidx  and  Serranidte. 
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n.  Chin  with  a  central  gn^>vo  l>ohin(l  tho  symphysis  of  the  lower  jaw. 

h.  Month  more  or  less  wide,  the  jaws  scarlet  iKwteri«>rly  in  life;  s<^ft  parts  of  vertical  fins  densely  scaly  to  their  margins. 

c.  Scales  alx>ve  lateral  line  armnKcd  in  very  oblique  series,  not  parallel  with  the  lateral  line. 

fl.  Jaws  subeqtial,  or  the  lower  included;  mouth  little  obli<ine;  gillrakers  comparatively  few  and  short. 

r.  Dorsal  spines  12,  rarely  11;  scaIcs  large;  gillnikers  few  and  small  (10  to  14  on  lower  part  of  anterior  arch);  fnjntal 

foramen  a  single  or  divided  slit  at  the  base  of  th(»  high  supnujccipital  crest  in  front. 
/.  Mouth  iuo<lerate  or  large,  its  cleft  more  than  one-thirti  length  of  head;  back  more  or  less  elevated;  second  anal  spine 

strong,  notably  hmger  than  third Hamulon,  81 

ff.  Mouth  small,  its  cleft  less  than  one-third  length  of  head;  body  rather  elongate:  se(?ond  anal  spine  small;  back  and 

sides  with  longitudinal  yellow  stripes;  teeth  weak;  gillrakcrs  rather  few  and  small;  snout  very  short,  2.66  in 

head;  frontal  foramina  separate  and  placed  some  distance  in  front  of   the  very  low  supraoccipital  crest; 

premaxillarj'  spine  very  short,  4.25  in  head BRAcnvGENVs 

ff.  Dorsal  spines  13;  anal  fin  low;  i)rtH)rbital  low;  gillrakers  in  moderate  or  rather  large  numbers,  12  to  18  on  lower 

part  of  arch;  lower  jaw  not  projecting;  mouth  little  oblique;  body  comparatively  elongate,  the  depth  2.75  to 

3.5  in  length;  body  with  longitudinal  yellowish  stript^;  scales  rather  small;  frontiil  foramina  long  divided  slit^ 

in  front  of  supraoticipital  crest ;  size  small Bath ystoma,  82 

bb.  Mouth  more  or  less  narrow,  not  scarlet  within;  soft  fins  naked  or  with  scales  on  their  basal  parts. 
(f.  Anal  fin  short,  its  raj's  iii,  7,  to  iii,  10;  dorsal  fin  more  or  less  emarginate,  its  spines  rather  robiLst. 
A.  Body  ovate,  back  elevated;  depth  greater  than  length  of  head;  outer  teeth  of  upper  jaw  enlarged;  lips  thick; 

second  anal  spine  strrmg;  soft  rays  of  dorsal  and  anal  scaly  at  base Anisotremus,  83 

hh.  Body  oblong,  depth  u.sually  less  than  length  of  head;  lips  not  very  thick;  scales  large,  those  above  lateral  line  in 

series  mostly  pyarallel  with  lateral  line, 
t.  PreofHjrele  very  sharply  serrate,  sern©  at  angle  nMich  enlarged,  tlnxse  below  angle  turned  forward;  outer  teeth  in 

both  jaws  considerably  enlarged;  soft  rays  of  dorsal  and  anal  more  or  leas  scaly;  second  anal  spine  enlarged. 

CONODON,  84 

ii.  Preopercle  finely  serrate,  serrw  at  angle  scarcely  enlarged,  those  below  not  antrorwe;  teeth  subequal,  or  outer  in 

upper  jaw  somewhat  enlarged;  gillrakers  very  short  and  weak. 
J.  Soft  imrtof  dorsal  and  anal  with  series  of  small  scaler  on  membranes  behind  each  ray;  anal  spines  small  or 
moderate,  second  little,  if  any,  longer  or  stronger  than  thinl;  b<Hly  oblong,  not  elevated;  Krales  above  lateral 
line  i>arallel  with  back;  dorsal  spines  12,  soft  rays  15  or  16;  outer  teeth  of  upiH»r  jaw  slightly  enlarged. 

Brack  YDEUTEHU8, 85 
jj.  Soft  parts  of  dorsal  and  anal  scalele.ss,  except  a  low  sheath  at  baw;  anal  spihes  strong,  second  much  longer  and 

stronger  than  third;  dorsal  s])ines  12  or  13,  the  w>f  trays  11  to  14 P()Madasis,86 

ffg.  Anal  fin  long  and  low,  its  rays  iii,  10.  to  in,  13;  dorsal  fin  low.  usually  not  deeply  emarginate;  anal  spines  small; 
preopercle  finely  serrate  or  entire:  outer  teeth  of  jaws  slightly  enlarge<l:  gillrakers  moderate,  rather  slender. 
k.  Dorsal  spines  12  or  13. 

/.  Scales  of  body  without  series  of  small  acce.«ksory  scales  at  base;  soft  dorsal  and  anal  naked  or  somewhat  sttaly: 
mouth  small;  temporal  crest,  which  rises  from  behind  eye,  verj'  low  and  inctmspicuous,  upiwr  edge  below 

base  of  high  supraoccipital  crest,  which  originates  over  juipil Orthopristis. 

aa.  Chin  with  pores,  but  with  no  central  groove  at  symphy.«4L«<;  preoiwrcle  finely  serrate. 

m.  Anterior  profile  concave  above  eye;  snout  gibl)OUs;  outer  teeth  in  IxHh  jaws  enlarged  and  blunt  (appearance  of 
Anitiotrrmuit);  gillrakers  small  and  slender;  anal  fin  rather  long,  soft  dorsal  und  anal  scalele.«w..(iENYATREMTTs. 

Oenns  81.  KSMULON  Cnvier.     The  Grnnts. 

Body  o))l<)ng,  usually  more  or  less  elevatwl;  mouth  \vi<U%  maxillary  long  and  curve<i,  reaching 
to  below  eye,  its  tip  extending  to  pc«terior  end  of  j)n'orl)ital;  chin  with  a  eentral  groove  l^ehind 
symphysis;  lower  jaw  included;  gillrakers  moderate;  no  teeth  on  vomer  or  palatines;  teeth  of  jaws 
(conical,  outer  series  stronger,  curvixi;  lips  an<i  inside  of  mouth  posteriorly  commonly  bright-ret^l  or 
scarlet  in  life;  i)reoi)ercle  serrate,  with  no  recurved  liooks  Inflow;  st)ft  j)art  of  vertical  fins  completely 
covered  with  scales;  scales  above  lateral  line  in  series  not  parallel  with  it;  a  marked  angle  forme*! 
l\t  junction  of  spinous  and  soft  parts  of  dorsal;  dorsal  spines  12  or  11;  secH)nd  anal  spine  <»nlarge<l, 
generally  larger  and  longer  than  third;  caudal  forktnl. 

There  are  12  or  13  species  of  Hamulonf  all  of  them  American  and  all  important  food-fishes. 
They  are  of  fair  size,  the  fieah  is  finu  and  sweet,  and  they  find  a  remiy  sale. 

All  the  species  have  more  or  less  of  orange  on  inside  of  mouth,  a  trait  of  coloration  not  foimd  in 
Poinada^is.  The  amount  of  redness  is  greatest  in  those  si)ecies  having  the  largest  mouth.  The  young 
differ  in  proix>rtion  considerably  from  the  adults.  Besides  the  changes  usual  in  otlier  fishes,  we  may 
observe  that  in  Ilamiuion  the  yomig  have  the  snout  proportionately  much  shorter,  so  that  the  maxillary, 
although  also  much  shorter  in  proportion,  extends  further  V>ack  in  comparison  with  the  eye.  Nearly  all 
the  species  have,  when  young,  at  least  two  more  or  less  sharply  defined,  dark,  longitudinal  strijjes  along 
the  side,  one  or  more  along  the  top  of  the  head,  and  a  dark  spot  at  the  base  of  caudal.  These  markings 
persist  longer  in  some  species  than  in  others,  but  traces  of  them  at  least  may  l)e  found  in  the  young  of 
nearly  all  the  species  of  HssmtUon  and  Fomadam.    In  a  few  species  these  markings  persist  during  life. 
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'I.  jM'alos  l>clow  lateral  line  anteriorly  not  esin-cially  c-nlarKwi. 

'..  S<alt-s hN»vo  latonil  line  anteriorly  not  inui-h  vnlunrc-d. 

I-.  Maxillary  '2.:^  t«>  2.75  in  Iifud.  not  n*aehin);  ••<.*nter  of  ey*-  -in  adnltl. 

'/.  Rack  and  Kidt-s  without  yellow  or  blue  stripes;  each  >4*ah>  alwive  with  a  mctlian  Maekish  si*ot,  the^ie  forming 

un«Iiilating  lino?<  ''sp«>t4  rarely  obttoli'te  in  adult,  o^f^^-un*  or  wanting  in  young:- :  maxillary  2..^  to  2.75  in  hi>ad. 
'.  S<"aU*s  in  a  vertical  row  from  firvt  dorsal  tJpine  to  lateral  line.  7  or  8  I'J  in  obli'jue  >eries'. 
/.  Moutli  rather  small,  maxillary  a-an-ely  reai'hing  to  front  of  eye:  back  elevatt-^l:  preorbital  very  deep,  its  least 

breadth  greater  than  length  of  eye  in  adult, -L12  to  4.ti6  in  head  in  young:  si'iinid  anal  spine  not  reaching  u>  tip 

of  last  ray:  snout  long  and  point***!,  2-2.T  to  2.75  in  head. 
;;.  ."iides  without  dark  bars;  head  unspotted;  dorwl  spine*  gniduate<l:  M*cond  anal  spine,  when  depressed,  reaching 

beyond  tip  of  last  spine cUhum.  1S6 

jV.  Mouth  rath»T  large. maxillary  reaehing  fn-»nt  <»f  pupil;  Uirk  little  elevatvd;  pn^irbital  rather  narrow,  its  lea>t  width 

o  in  head;  second  anal  spine  reaching  tip  of  last  ray;  snout  rather  long  and  p<»inted.  '2.'Xi  in  hea<i:  Iviek  and 

sides  \i  ith  4  or  5  blaek  longitudinal  streak:;,  which  disappear  only  in  very  old  examples mtwnttiomum,  137 

*'•.  S<*ales  in  a  vertical  row  from  first  dor>al  spine  tt»  lateral  line.  5  or  6. 

ft.  Series  of  scabs  from  scapular  s<-ale  extendiiikr  backward  to  front  of  Bi.>ft  dorsal:  snout  rather  long  and  pointed: 

mouth  .«>mall:  maxillary  2.75  to  3  in  head,  itectoml  fin  long,  three-fourths  length  of  head;  black  spots  <»n  sides 

i-«  rtles<ing  in  continuous  .«triiK-s fcoiKinVii/* .  l:<s 

hh.  Seri«*s  of  M-aU-s  fn»m  M^apular  s«'ale  not  extending  farther  iMickward  than  the  middle  of  spinous  <lorvitl:  snoat 

shorter,  not  very  acute:  mouth  larger,  the  maxillary  about  2.5  in  head;  premaxillary  pn^es^-s  a)M>ut  :\  in 

head;  <lark  siotjs  on  scales  not  c<taK'Scent. 
I.  iN'pth  of  iMidy  about  2.eV>  in  lentrth;  j>ectoral  fin  short,  less  than  two-thirds  length  of  head;  .«cales  above  lateral  line 

s<'arcely  enlarged.    Head  3;  depth  2.»Vi;  K»ales  6-50-14;  D.  xu.  17;  A.  111.  7 jMirm,  139 

till.  Back  and  sides  with  distinct  horizontal  yellow  stripes,  fading  but  not  duappearing  in  spirits;  no  black  s|M>ts  any- 
where; maxillary  2.33  in  head,  reaching  frrnit  of  {lUpil oxrimmnrium,  HO 

r«*.  Maxillary  nearly  or  quite  lialf  length  of  head,  reaching  centerof  eye  in  adult;  no  black  spot^  «>r  strifies  anywhere 

in  adult  (except  under  angle  of  preoperclc' . 
j.  Back  and  side**  with  contintious  yellow  strii»e<.  which  are  horizontal  and  do  not  everywhere  follow  the  direction 

of  the  rows  of  scales:  ground-color  bluish-gray;  back  with  a  we]l-4lefin«i1  blackish  area  from  first  dorsal  spine 

to  XtOMi  <»f  caudal,  this  color  covering  most  of  soft  donoil  and  middle  of  eaudal  lobes;  l>ody  rather  elongate; 

Miout  moderate;  second  anal  sf»ine  2.75  in  head.    Head  3 mfianuntm 

jj.  Back  and  sides  of  head  and  lutdy  with  nmtinuoU'*  blue  stripes,  h«>rirontal  and  not  ever>-where  following  rows  of 

H'ales;  gTt>und-col(»r  bright-yellow;  •^'Cond anal  «pine  2.5 in  head.    Head2.75 Ai'wn«it,Hl 

W,.  .•H'alcs  alKtve  lateral  line  anteriorly  much  largiT  than  other  scale* plumitri,  1-12 

iut.  Si'alcs  l»elow  lateral  line  anteriorly  much  enlargi**!;  head.  Imck,  and  sides  with  conlinuou?!  bright-yellow  stripes. 

those  below  following  direction  of  scales,  and  therefore  extremely  umlulating  for  mo«t  part..  Jlar*Mn(atum,  143 

136.  HsBiniilon  album  Oivk»r  «V  Valenciennes.     **Meja**;  Jnllao;  MnrgaU-fifh;   Margiirei  Gmnt. 

(Plate  24.) 

Heail  2.7;  depth  2.5;  eye  6;  snout  2.3;  maxillary-  2.5;  interorbital  4;  preorbita]  4.4;  scales 
S-51-16;  1).  XII,  16;  A.  iii,  8;  pectoral  1.6;  ventral  1.8.  Body  comparatively  deep,  back  elevate«l  and 
coinpre»«e<l;  anterior  profile  nearly  straight,  very  slightly  concave  above  eye;  snout  long  an< I  pointed; 
maxillary  reaching  fnmt  of  eye:  K»wer  jaw  included;  teeth  not  large,  thoe»e  on  sides  of  lower  jaw  more 
numerou.x  and  weaker  than  in  JI.  9*:hini$  or  H.  plumlcri;  intemrbital  spa<*e  convex;  preofn^rcle  finely 
serrate  aln>ve  angle;  scales  moderate,  none  of  them  much  enlai^eil,  in  oblique  series  al>ove  lateral  line, 
nearly  horizontal  lx*lo^;  soft  fins  scaly;  dorsal  spines  motlerate,  fourth  higlu^st.  2.4  in  head;  caudal 
lol)es  sul)e<iiial,  1.4  in  head;  second  anal  spine  stronger  and  slightly  longer  than  thinl,  :\  in  head. 

Color  in  life,  of  adults:  Pearly-white  or  rich  olivacei>us,  esiM*cially  al»ove,  when.*  a  few  j^-ale:^  have 
very  faint,  dark  siM»ts  at  their  liases;  still  fainter  sp<>ts  visible  along  H-ales  of  lower  jiart  of  sitle; 
mmith  orange  within;  lips  and  a  faint  blotch  on  each  ."^ide  «»f  sni»ut  light  yi-llow;  a  dusky  shade  under 
e<lge  of  pn»oiH*n'le  (much  more  di.**tinct  in  young  i;  fins  all  li;rht  olive;  S4»ft  dorsal  somewhat  dusky; 
head  without  stripes  or  spots.  Yoimg  more  <listinctly  syK»tte<l,  sinits  small,  n>und,  blackish,  eai'h  with 
a  pearly  e<lge;  one  under  each  scale  of  l»ack  and  sides  very  <li.<tinct  when  the  fish  is  alive,  or  after  its 
Si-ales  are  removed,  but  disappearing  almost  entirely  with  death.  In  life,  a  broad,  diL«ky  lateral  band 
is  also  present,  disappearing  with  death. 

Found  from  Florida  Keys  to  Brazil;  known  fnwn  Key  West,  Bahamas,  Havana,  Jamaica,  Porto 
Ri^-o,  and  St.  Thomas;  specimens  obtaine<l  by  us  at  Isal>el  Segunda. 

The  margale-fish  is  a  ctnnmon  and  imiMDrtant  spe<*ies  at  Key  West.  It  reaches  a  weight  of 
S  i»r  10  pounds,  the  averagi»  In'ing  alxmt  4  to  ♦>  jxmnds.  It  is  found  in  deep  water,  in<jst  abundantly 
on  the  r«efs.     It  spawns  early  in  summer,  probably  in  July,  on  rock  bottom,  at  which  time  it  is 
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Kai<1  ti>  »i;lio(il.  One  intelligent  fifilieniian  nayH,  linwcver,  that  it  iliiex  not  wliool  at  Key  Went,  though 
it  (Imw  in  the  Bahama:'.  It  if  generally  fuund  •m  nick  ur  lurry  Ixittuiii,  ariiuinl  hIicibIi'.  At  night  it 
cumeM  into  mon;  shallow  water  tii  tetil— erabiJ,  iimwiii'h,  wiimia,  etc'.,  c^iDftitntinK  the  bulk  of  it«  fitiKl. 
The  bait  uswl  fur  it  if  cruwfii'h  or  t-rabH.  CoUl  is  waid  not  to  affert  Ihiw  fiHh  to  any  great  extent,  ll 
<loc8  iiot  ap|>ear  to  be  very  <viiiJinon  aliout  Porto  Jlieo,  but  in  highly  ei'tt'eineil.  The  lar^ei't  ohtainnl 
by  us  was  8.75  inchea  long. 

The  origin  of  the  eominon  naine  of  the  "  niai^tC'lish  "  it  not  generally  iiniIer«to<Ht.  It  appearw. 
however,  to  have  been  iteriveil  from  Margate,  ii  well-known  eeaport  an<1  waterinti-iilafe  i[i  Rnglanil. 
Koiiie  of  tlie  fbheriiien  at  the  Bahainiui  i«nie  originally  from  Margate  anil  applicii  the  name  to  one  of 
the  lishcH  which  they  foun<l  in  the  Bahainaii.  Many  of  these  fiBhunneii  (CoQchn)  lia\'e  mine  tv  Key 
Wisjtand  brought  the  name  with  them.  The  name  Margate  is,  at  Key  Wt»t,  eometimm  ii>iTupt«icl  into 
"Margat"  and  Margaret  wh  le  B  xa  Ba  I  x  Margat,"  "Market,"  or  "Margarite." 
/t-T-ni marimi fliMnwi    MHtga  c-flBb    Ca  mb     Nit    II  m  nivi.c  c..Z,|>l.'i,IT41>,BahamBii. 


137.  Hmmuloi 


E^rostomum  <iiiiithi'r 


(,XV  On 


nj^.l  ar. 


Ileaii  2.75  to  2.K:  depth  2.'d\  i>ye  -i.'.KA  to  5;  miniit  2.'XV,  niuxillary  '2;  iiiiernrbltal  ^t.'i;  [ireorbitul 
abi.ut  5;  D.  xii,  1«;  A.  iii,  8;  wales'9-S3-ia;  jni'toral  1.4  in  heu.l;  ventral  1.75  to  l.«.  Bo-ly  <leep, 
cumprei*!eil,  back  elevated  in  ailu It,  profile  nearly  [<tniij;lit  fiimi  tip  i.f  snout  to  iH^'ipnt,  thenee  gently 
curved  ti)  origin  of  dorsal;  ventral  outline  rtraight;  wmnt  long  and  iKiiuteii,  jhwm  ['iilnxiual;  inuutli 
large,  nearly  horisontai,  maxillary  reji<'lii[ig  inidille  of  [lupil.  Teeth  moderate,  outer  row  in  upper 
jaw  and  ponterior  teeth  in  1>oth  juwH  »inHidemhiy  enlargeil;  preoivn-k'  finely  MTrate;  gillmkem 
nic>derate;  mwU-h  inixlerate,  thow  above  lateral  line  not  enlargeil,  tlmw  Ivlow  slightly  enlarged  on 
anterior  Jin rt  o[  Imily;  i<eale>'  alxivi!  arranged  in  very  obi iiine  wriew,  thow  Ix'luw  obliijue  anteriorly, 
beeoming  horizontal  iHwteriorly.  Donml  I'pin('^<  Htrong,  longest  alH>ut  'iA  in  head;  wift  dorsal  high, 
longent  rayH<1  in  head;  eaudal  lobes  milKipial,  lolxii  1.5  in  head;  iinal  wpinew  i-trong,  i<e<iind  longest 
and  Ktmngewl,  3.8  in  bead,  not  reiirhing  (nifit  tip  of  laslMi)ft  mys  whendepreiwiil;  «itt  nnal  high,  itwfree 
edge  eoumve,  longest  rays  'IJi  in  head  and  reaching  1)eyo[id  tii>H  of  last  ravM  wlien  clepreiweil;  caudal 
and  soft  imrts  of  doival  mid  anal  denw.'lyund  finely  ncaUid;  [lectorals  anil  \'entrals  with  a  few  line  scaltv. 

("olor  in  life:  Holly  dirty-silvfry  with  alMiut  nine  dark  longitudinal  streaks,  plainent  in  young;  a 
median  Htrijie  from  snout  to  origin  of  dorwil;  first  imd  seeonil  lateral  titripes  extend  fnim  alxive  eye  to 
poBterior  end  of  suit  ilor«il,  third  Itegins  on  upjier  rim  of  orbit  and  extendi!  to  vertii-al  of  posterior  end 
of  Boft  dortod  whe.-f  it  joins  fifth  line;  fourth  line,  wliidi  is  usually  indiatinel,  logins  at  eye,  estends 
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rtrnj«*  ojjercle,  and  finally  «liHap|jeanr>  on  n»"ul«lle  of  Hi<le;  fifth  (extends  from  eye  along  middle  of  side, 
fnj8**ing  lateral  line,  when*  it  i.s  joine<l  l»y  thinl,  then  extending  on  mudal  |»i*<lnnele  alx>ve  lateral  line 
to  l>ai*e  of  caudal  fin;  the  remaining  lines  are  on  lower  part  of  side  and  art»  more  or  les**  hmken  and 
irregular;  head  <lark  grayish-purple:  an  inky-hla<'k  spot  on  inner  lower  tnlge  of  oi)erele;  lower  jaw 
flegh-i'olor,  with  numerous  fine  dark  speeks;  <lorsal,  eaudal,  anal.  an<l  jKvtoral  yellow,  with  dusky 
Wiish  on  l>ases;  ventrals  dark:  inside  of  mouth  fieshn-nlor.  In  laorer  indiviilimls  the  dark  streaks  i)erHi;*t, 
Hit  an»  le*>  distinct. 

Found  in  the  watery  of  southern  Flori<la  and  West  Indies;  known  from  Clearwater  Harlnir,  Key 
\\\»st,  Flori<la  Keys,  In<lian  River  Inlet,  Jamaica,  St.  Thomas,  and  Porto  Kin».  Proliably  n<>t  common 
in  P<»rti>  Rico,  as  we  ohtaine^l  siKi-imens  only  at  San  Juan  antl  Arroyo.  The  largest  of  tht^se  was  10.5 
inches  hmg.  The  lift^colors  in  thealxive  di»s«'ription  were  taken  from  a  si>eeimeu  6.5  inches  long, 
ol)taine<l  at  Arroyo. 

Hitmult/n  mncri»*tinna  <iunther, Cat.,I,3tif>.  1^39.  Jamah'a. 

llyminhnijn m/Uundum  Gcxwle  &,  Bean,  Prw.  l*.  S.  N.  M.  l>»7V».;H0.<'l»'arwater  HarlM»r.  Flori<ia. 

UxmuIoH  mitcn*iitifinnm,JitTt\&u  ^  EviTmann.l.«-..129iI,  l>»ys. 

138.  Heexnulon  bonariense  Cuvier  *fc  Valenciennes.   ^^Rorwo  Prifio"' ;  '^ArraynHo'\-  lilnck  Grunt. 

Head  2.8;  depth  2.6;  scales  5-44-10;  D.  xii,  16;  A.  iii,  8.  Bo<iy  oblong,  comprei?sed,  the 
l>ack  considerably  elevattnl;  heail  rather  long:  snout  |H»intt*<l,  rather  longer  and  shari>er  tlian  in  JT. 
jMirra^  anterior  profile  .straight,  or  a  little  concave  Ijefon*  eyes.  Snout  2.«>»>  in  head  (in  young  t»f  9 
iijchest.  Mouth  rather  small,  smaller  than  in  H.  imnn^  maxillary  l>arely  n-aching  front  of  eye,  its 
length  M  in  heiul.  TtH*th  of  m<Mlerate  size,  outer  an<l  jMisterior  .«oniewhat  eiilargeil.  Eye  mo<lerate, 
AXik\  ill  head;  interorbital  sj>ace  fiattish.  its  witlth  4.25  in  lu^ad;  preorbital  nuMlerate,  ib*  least  witlth 
4.S  in  hea<l;  pre<>j>en*le  nuMlerately  serrate,  (iillrakers  few  and  small,  al>out  12  <»n  lower  [)art  of  arch. 
S-ales  larger  than  in  //.  jHirni  or  any  other  of  the  g<*nus,  thoee  aI>ove  and  lx»low  lateral  line  al»out 
tNjual  in  size,  thosi*  aliove  arranged  in  series  which  an*  less  o}>lique  and  moY\»  undulating  than  in 
relate<i  spei'ies,  the  series  from  S4'apular  M-ale  following  dinvtion  of  lateral  line  for  alxmt  10  si-ales,  then 
turning  abniptly,  n*aching  liase  of  last  dorsal  Si^ine,  or  s<unetimes  anterior  f>art  of  soft  dorsal;  soft  fins 
M-aly  as  lu^ual.  l)<jrsal  spines  <»f  mo<ierate  strength,  fourth  2.6  in  head;  longest  ray  of  s*)ft  dorsal  4  in 
head;  cjiutlal  l.tJ6  in  head:  anal  high,  seeond  spine  and  longest  rays  exten<ling.  when  depreeseil,  well 
)>eyon<l  tip  of  last  ray;  longest  soft  ray  2.75  in  head;  stM-ond  .'T^ine  Kmger  and  stronger  than  thinl,  2.66 
in  lH»ad;  jiei'torals  long,  l.iW  in  hea4i;  ventrals  1.75. 

Color  in  .spirits.  i>early-gray:  center  <»f  each  s<'ale  browni.«*h-bla«'k,  these  coalescing  antl  forming 
ver>'  8hari>ly  deline<l  continuous  mi<lulatingstriiH*s;  alxjut  16  of  these  l>etween  front  of  dors«l  and  front 
of  anal;  sixth  extending  fn»m  .scapular  s<-ale  Ut  last  dorsal  spine;  l>aseof  cau<lal  blackish;  fins  dusky. 

This  si>e<*ies  is  found  in  the  West  Intlies  S4»uth  to  Buenos  A vn*s:  not  verv  nmimon.     It  is  not 

conmion  alwuit  Porto  Rico,  only  2  si»tH-iniens  lK'ingobtaiue<l,  lx»th  in  San  Juan  market.     It  reat-hes  the 

lemrth  of  a  fiM>t  or  U*ss,  and  is  of  s«jme  value  as  a  fo«Ml-fish. 

Harmtilon  ctinua  Cuvii-r  A:  Valenriennes.  Ilist.  Nat.  Pob**..  V.233,  IKJO.  Martinique;  not  of  Aga-s^iz.  1^29. 

IlarmuUm  honaritn*t' C\\\ .  A  Val..  Hij>t.  Nat,  Poij.^..  V.  iM.  \sad.  Buoinw  Ayros:  .Ionian  ifc  Evemiann.  1.  o.,  1297.  1*W 

Hurmulon  notntnm  INn-y.  Mvmoriasi.  II.  ITV.  1^^'*).  ('u!*a. 

Hsrinuhm  ntnM'urr*  un  l*<n»y,  Repertorio.  II.  'ZV*.  lM»»s.  <'«»jrt. 

ILi'iiitihin  nmtiuuum  lNi«'y,  Eiuim..  Aft,  iSTo.  CuJm;  I'oey.  Fauna  I*u»»rti»-Ri«|U«'fm.  :i2r>.  1*>>1:  Stahl,  1.  *•.,  77  an*!  ltU{.  l)vc{. 

130.  HaBmulon  parra  <  I )esmarest  I .     **Jr/*^/«/a/A/'*;  '' Jioii*ff'' :  Sitilor'it  Choitr. 

Head  .S;  depth  :i:  eye  4.4:  sinmt  2.4;  interorbital  4:  pn»f»rbital  4.8;  I),  xii,  17;  A.  ni,  8;  .sealei^ 
•  -.'>4-12:  i>eetoral  !.♦>;  ventnil  1.8.  B«Mly  comjiaratively  «leep,  Iwck  comi)resse<l  and  an*he<l:  anterior 
l.n»fii«'  rather  steep  an*!  <*<»nvex.  nearly  straight  from  tip  4»f  snout  to  op|>osite  fn»nt  of  eye,  fnim 
which  iM)int  to  origin  of  ilors:il  fin,  it  is  gently  and  nv"larly  arche<l:  Iwck  from  origin  of  dc»rsal  to 
«-audal  jteduncle  a  imifonn  l<»ng  curve;  ventral  line  of  iKwly  from  tip  of  lower  jaw  to  anal  fin  nearly 
>trai«:ht;  <-audal  pe<luncle  compressiil,  its  narrowest  wi<lth  3  in  its  lea.**t  depth.  Mouth  morlerate  Init 
slightly  obli<jue,  gajK*  .*J  in  head;  lower  jaw  slitrhtly  shorter;  maxillary  reaching  s<^>mewhat  pa.«t  fn>nt 
of  eye.  Teeth  snuill,  in  villifonn  liands.  those  of  outer  seri«*s  on  sides  of  l<»wer  jaw  somewhat  enlarge<l; 
no  antmrse  teeth.     Interorbital  space  <-onvex:  prtH)]H*rcle  scarcely  roughened,  wholly  without  serra- 
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tionii;  gillrahers  tihort  aiiil  nut  very  I'lmit,  alKiiit  \n  •>»  loner  ami  of  arch.  Squamation  very  complete, 
all  Kuft  Hiih  iliMifely  aad  fiiidy  m-nlfil;  waliv  of  InHly  ralliiT  lar^,  thoH!  alNive  lateral  line  rwiiiiewhat 
enlarged  anteriorly,  rutiiiiiii;  in  veryohlitiiieMMiiv,  M-rie:<fr<iiti  Imiiienil  iioali;  U^niiinatin^  iiiiiler  eighUi 
(lorxal  Bpine;  ufaW-s  lielow  lalonvl  line  in  iimrc  nearly  horizontal  Htirii'H,  tliuHe  on  antorior  )Ntrt  of  lMxly 
Boniewbat  eolargiil:  lateral  line  arthcKi,  apiiroxiuiatcly  parallel  to  dornal  outline,  but  very  gently 
approaching  it  posteriorly.  Dorxal  HpincH  ^ning,  fourth  tu  Hixth  longest,  fin,  when  depreMHed,  lieii^ 
inclosed  in  a  icroove  by  the  Hheathing  iwalei';  fintt  anal  ttpine  quite  r'tnall,  I'ei'und  large  and  strong,  much 
stronger  but  H(»rcely  longer  than  thini,  their  [Mrinti'  nut  reaching  ti{w  of  latit  t*oft  r&ytt  when  depr««e<l; 
free  end  of  A<oft  anal  eligbtly  cmarginuti!;  caudal  IoIkm  itutiequai,  thfir  lengtli  about  1.66  in  head; 
pectoral  ratlier  nhort  and  broad,  reaching  slightly  iiast  tj|w  of  ventrala;  ventralw  abort,  their  tipn 
acutely  rtnindeil. 

Color  in  »piriti<,  dark-brown;  center  of  each  Hcale  on  upper  partH  of  body  dark-brown  Runxiunded 
by  silvery,  free  eiige  of  8(«le  paler  or  piirplisb-bniwn;  lower  jiart  of  fide  and  under  part^more  Bilvery, 
but  with  numerous  line  dark  puuctulatioiix  I'verywlien^;  hea<l  dark;  fiuH  all  dark. 

The  range  of  thiH  fish  extendw  frinu  miutheni  Florida  through  the  West  IndieH  to  Brazil;  it  is 
recorded  from  tlie  Tortugaw,  Key  West,  Cardw  Sound,  Mari^),  I*ttion  Bay,  and  Biiwayne  Bay  in  Florida, 
and  from  Havana,  Jaiuiuca,  Porto  Rico,  and  Bruxit.  It  in  almndaut  aluiut  Key  West.  It  iwllectainto 
echoolsin  July  and  August,  at  which  time  itepawnx  on  rocky  l>otti)m.     It  reaclteii  a  weight  of  2  pounda. 


the  average  l>eiug  abouibalf  a  jxiund,  anil  if  a.  vaUialile  fooii-flMii.  Tlif  lier-l  fishing  for  thisspecieM  is 
in  summer.  The  single  specimen  obtulncd  in  Porto  Kico  is  from  Puerto  l{(-al,  and  is  lO.'i  inches  long. 
Il  is  pn)l)ul>1y  not  uncommon  at  the  west  end  of  the  island. 

IHnb-IKillHtrraDeKmanM,  Pwni.r>i^c.lc!hth.,30.iil,2,flg.2,lRB,1lavaiiii. 

JT»'w«(™niurffm'i™JUCuvler,K4(ni<'Aiiiiii»i.tf1.a.v.il.i,lTfi,lKS,Rn«il:  lliivnnn. 

//iriNul<miwuruMl-<v>-.»einoniu<.n,t8U.iniO,(^liii. 

JAnuuliin(rmi(uml'iH'y.Mcniiiriu,II.iai,l«iiO,(;iitm;  n«r,Vaiinii  I'uunn-K^iu'na.^'Al'WU  HIHhl,1.i:.,T7  niid  Ifia,lgtia, 
IlrmHimi  all-ldum  l^H-y,  Meiiioria)',  11,181,  IKOU.Cutw. 
Himwtun  jiami,  Jonlaii  &  EvpmiHnn,  I.  .■,.  rJW.  isw^. 

140.  Hsetnulon  carbonarium  Poey.  Ronm  Carbonero. 
Head  3;  depth  2.R;  eye  large,  3.66  in  head;  I),  tii,  16;  A.  in,  8;  scales  "-.=15-14.  Body  oblong;  ' 
back  not  greatly  elevated,  profile  nearly  straight  or  sliglitty  convex  from  lip  cif  snout  to  above  eye, 
thenw  gil>l>ou8  to  front  of  dorsal;  snout  short,  moderately  pointed,  its  length  3.16  in  be«d;  mouth 
not  very  large;  gape  wmiewhat  curve<i;  niaiillary  extending  nearly  or  ijuile  to  fnint  of  pupil,  i(s 
length  2.5  in  head;  lower  jaw  rather  included.  Teeth  strong,  much  as  in  //.  nciurru,  but  a  little 
shorter.    Intetorbital  space  flattish,  4  in  head;  preorbital  moderate,  its  least  breadth  6  in  bead;  pre- 
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orbital  fiDelj'but  i>therBharplytierTBte;  gillrak<:'n'  •'mall, 9+ 14.  Scal«i  moderate,  thoae  beluw  lateral 
line  anteriorly  mmlfrately  enlarge"!,  their  serie:'  nearly  horizontal;  series  aliove  lateral  line  very 
oblique.  Dorsal  ?plne^  blender  an<l  high,  the  fourth  1.87  in  head:  lonKe:'t  M>ft  ray?  3.5;  upper  eauilal 
lobe  a  little  lunger  than  lower,  1.2  in  head;  longe?<t  anal  ravfl  2,2  in  head,  their  tips  when  deprec^ed 
reaching  lieyond  tip  nf  last  ray:  i>en>nd  anal  spine  strong.  2  in  head,  its  tip  reaching  when  de|'reti««d 
about  to  tip  of  laft  soft  ray;  ventral."  1.5  in  head;  pectoral  1.3. 

Color  in  life,  light  bliii.-"h-gray,  much  a>>  in  IT.  jAuaiifri;  body  with  7  "i  8  deep  brawy-yellow 
ft ri|ie^  which  are  horizontal  alxive,  th.jt* below  lateral  linea little ciirve<l,  following  the  rowii  of  iK«1ef>; 
ftripef  narrower  than  inieripBceM  of  ground-color;  3  stripes  alKive  lateral  line,  3  or  4  Ih-Idk,  the  latter 
paler:  little  black  under  angle  "i  prei>|iercle;  caudal  blacki»ih-yellowish  at  tiji;  noft  dorsd,  anal,  and 
ventraU  yellowish-gray,  ili^al  [tortion  blackish;  spinous  dorsal  bluish,  deep  yellow  at  lian'and  e<lge; 
yellowish  stripe  along  middle  ot  fin;  pe<'toral  plain,  yellowish  l»ir  acnitw  its  base;  mouth  deep  red, 
ite  angle   dusky.      In   gpiritit,  grayish,   more  or  less  sliadcxi  with  dueky,  the  stripes  rather  faint 

West  Indies  and  the  Bermudas,  south  to  Brazil;  very  common  at  Havana.  length  about  1(1 
inches.     C>ne  8  inches  long  in  Mr.  ttray'iicollectiiin  from  San  Gemnimo;  not  seen  by  uh  in  Porto  Kico. 

n-y.  Momonas.  ll,17ii.  li^iili,  lula;  Jurd&a  ii,  fivennanu.  I.  c  ISOV.ISW. 


Fra.  ia.—llxmaiim 
141,  Hcemulon  sciuma  (Shaw).     "Banco  Amarillo";  Born  Colorado;  "Cackicala";  yeOmn  Rrunl, 

Heaii2.66to2.«3;  depth  2.R:t  to  3;  eye  4  11.4.75;  snout  2.2.5  t4>  2.33:  maxillar>- 2  to  2.1;  inlerorb- 
ital  3.5  to  4.33;  jireorbital  6;  D.  xii,  16;  X.  m,  S;  scales  9-50  to  ."B-IS  or  14;  pectoral  1.5  to  1.43; 
ventral  1.T5  to  1.86.  Boily  oblong,  back  regularly  and  gently  e1o\vte<l,  ventral  outline  nearly  inraight; 
mout  rather  long  an<l  pointeil:  mouth  large.  ga[te  curve<l,  maxillary  nsiially  reaching  to  vertical  of 
front  of  pupil;  lower  jaw  slightly  included;  teeth  stniug,  upper  jaw  in  front  with  about  3  strong 
canines  on  each  side:  front  teeth  of  lower  jaw  rather  strong;  antn>rse  teeth  of  back  part  of  each  jaw 
rather  strong,  i^cales  moderate,  those  alxive  lateral  line  not  enlarged  anteriorly,  arranged  in  oblique 
series,  tlnwe  l)elow  slightly  larger  anteriorly.  arrange<l  in  nearly  horizontal  series;  lateral  line  gently 
arched  in  front.  Dorsal  spines  moilerate,  fourth  longest,  about  2.o  in  head:  long»>t  ray  of  soft  dorsal 
a))ouI  4  in  hesil:  second  anal  spine  strongest  anil  somewhat  1'inger  than  third,  but  not  reaching  tips 
of  last  soft  rays  when  depressed;  upper  caudal  l"l>e  somewhat  tlie  longer:  soft  parts  of  dorsal,  anal, 
and  I'Awlal  densely  scaled:  pectoral  and  ventral  less  fully  scaled;  preopercte  finely  serrate;  gillrakere 
short  anil  slender,  about  17  below  angle  of  first  arch. 

Cieneral  ciilor  in  life:  Yellowish,  side  with  about  10  broad,  brassy  Itanils  alternating  with 
somewhat  narrower  pale-blue  l«nds.  fourih  of  which  runs  forward  across  upper  edge  of  orbit,  crot«e^ 
forehead  and  joins  its  fellow  from  other  side;  cheek  and  snout  w-ith  similar  bltie  linee,  tlie  one  on 
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Riidiilo  III  i^heek  forkitii;  Ih'Iow  eye  aii<l  iiH-liwinf:  uii  iililmig  uzvh  <if  jiiiiumK'olDr;  sphiimn  ciorwil 
pale-yelluwish  olivi',  Umieivci  with  oranjft-;  wift  dorwil  rii!<ly-<ilivacx.'iniii,  with  oraii^  Ixink'r;  i»u<lal 
dusky  lit  Ihuoj,  yellowifh-iilive i)ii  iiutii' lliinl;  iiiial.  ^'nt'tiiKli-yellnw;  jtectomi  an<l  veiitnil,  niMy-lt-iuon 
Of  lipht-yi'1  !()«■;  iiiwidf  rif  iiiuiiih,  uxi-t^jit  tiiw  nf  jawx,  IthHMl-riii. 

TIk-  yelloH-  Kmi't  n3U-hc;4  a  li'iigth  i>f  IK  iiirhi-fl  unit  u  u'cii;lLt  <if  a  |iouiii)  or  \eiv  And  h  a  n)mnioii 
and  im[Hirtaiit  fiHHl-fi!-!!  fnmi  tlio  Flririda  Kcyi'  In  Dra/il.  It  apiieara  ti>  Ix'  ^'iH^rally  alniudaiit  alnxtt 
Porto  Rio.  and  vrax  ..Iwrvinl  «t  iii.wt  -if  tlif  j.lii.'fH  viwti.-.l.  Tli.-n-  arc  B|wiiiU'iis'in  tlif  cilleftioii 
frtirii  Sail  .hiaii,  Arroyii,  Vicinn'M  Island,  ('iiltlira  Iplanil,  Fajanli),  Guftnica,  I'm-rtn  Kwl,  anil  Knauiiailu 
del  BcMjucron;  takt-ii  liy  Mr.  liray  at  i^^aii  GiToiiinio.  It  Iiiw  jin-vionply  ln-en  nfonlt'd  from  BtHoaytic 
Bay,  the  Tortn^a:',  Kvy  Wtwt,  and  otherxnf  tlie  Florida  Kcvk,  Ciitia,  Ai>|)iiiwall,  liahia,  aiKlJainaiiit. 
At  Key  Went  this  lir<h  is  known  aH  "Ixiar  jirunt"  and  in  very  plentiful,  uHiially  in  n-hoob  nu 
rock  Ixittotn.  A  Key  AVest  (iiilieniian  n-iH)rtH  that  he  hati  uEteii  iiiU)fht  500  totiOO  in  ar^in^le  day; 
the  Iw.i't  lifliing  is  in  Augiist.  The  Ih^I  Iiatt  in  a  Inii^r  womi  wliieh  the  fishermen  t^et  from  tlu'i'tcni  of 
a  tull  unuin  whieh  grows  <iti  the  liars.  Kuthint;  eiiuld  In-  leaniiil  eiineernih)r  its  i>|Mwniug  habiti', 
csi»'[)t  tliat  it  |)n>ltal)ly  sjiawiis  in  Aiiga-'L     Cold  in  xaid  to  affu't  this  speoiei^  wtriously. 

Anlhltu  J-rmium  BI<H'h,  Irhlli..  |>l.  32».  IT90.  Alilillo:  nut  /Viwi /..rni-wi  Lliiniiiis  wflh  wlilcli  i1  Iw  )>r«ii  i'lvnllflMl; 

lln;  Inliwr  I"  Piiilnlnim  Jiiria-iram. 
^ir«i  felurimHtMve.  Gvni'ral  Zn<i1i«y.  IV,  |.l.  <M.  IMH,  AntlUto:  IhuchI  uii  Hi.'  •kwrli'lir.ii  uikI  ll>-iir>'  »I  Hlu'li. 
HriHHbiufli-!iiui'<'ovWi,  H^giw  Anlmtil,  vA.  2.  vU).  -i.  ITfi.  lin»:  iiii<Ui«'rlt>tiui>:  IuukkI  im  Blw-h'i'  Dkiiiv. 
r  IHtgKi/iii  Mh/Hntat  Bcnneit,  Ziml.  Juiini.  I^iulijn,  V,  Ifa-X  vn.  Jamiili'n. 
niriunlftH  -imilU  (-H>l«liiBii,  Aiitm.  Nmi.  Vt  Ran-<.  II.  IKVi.  Baliiii. 
//nNirbw/idiiiHlVx-j-.  Mcmiirliu.  II.  174.  IKiO.riilm:  l-.icy.  KHiiim  T-ii.'ri.>-KJ<|iU'n",:U''>,  imi:  :^Uil>I,I.<-..TTni>rl  li!I.Ii«ja. 

//fOHMf.m  himt'  lUlj.  Ann,  ShI.  HM,.  XV.  \>1\  iW,  A-piiiHall. 


142.  HEemiilDS  plumieri  (LaceiK'de). 

"fwbinilii":  "Hof}  CiJurmh";   AVjimi  liowo;  Hoiu-i,  Arari'i;  Omtnim  Ortatt. 

HiTul  2.r.  to  2.H:  depth  2.4:!  to  t'.Ufi;  eye  4..'S  to  .5;  unout  2.1fl;  maxillarj'  2;  interorbital  3.2  to  4; 
pre<.ri»tal  5  to  5,8;  T).  xii.  15  or  18;  A.  m,  K  or  (I;  si-aleB  6-51-17;  pectoral  1.5  U>  1.8;  ventral  1.76 
to  I.H.  Itoily  iiHMlemtely  eliiiifinlte,  Iwi'k  iiiiisiilerably  elevated  anil  coniprenseil;  head  long,  snoat 
sharp  and  pmjii'tinjr;  anterior  i>n>tile  mon-  or  lew  Sfhapi-il,  nearly  slraiiiht  from  tip  of  tmout  to  troat 
of  eye,  there  concave,  them*  k''''"''"*  '"  f"'nt  i)(  dornal,  this  character  more  pronounreil  in  adtUls; 
month  very  larjpr,  ((ape  cnrvml,  maxillary  nearly  reaehiin!  middle  of  eye;  jaws  milie^iual,  or  lower 
Hiightly  ineludc-d;  teeth  utruug,  in  nitlier  bnwt  iMiids,  those  of  outer  twries  enlaigt^l;  autroree  teeth  of 
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posterior  part  of  each  jaw  strong;  iiiten:»rbital  sjiaoo  convex;  preopen-le  finely  eerrate;  gillrtikerB  nniall 
and  rather  woak,  about  12  —  15;  wales  rather  larjre,  those  al»ove  lateral  line  verj-  much  enlarjpcnl  ante- 
riorly, arrange^l  in  irregular  and  very  iiV>lique  series;  those  l)elow  lateral  line  hut  slightly  enlarge<i 
anterii  >rly  and  in  oblique  series.  Dorsal  spines  stout,  thinl  to  fifth  longest,  about  2.5  in  head,  longest  soft 
ray  alx»ut  4.5;  first  anal  spine  very  short,  as  usual,  secon<l  long  and  strong,  2.4  in  hear],  scarcvly  reaching 
tips  of  last  s<»ft  rays  when  depres8e<l  an<l  scan*ely  Icmger  than  thini;  soft  portion  of  anal  slightly 
i"oncave.  anterior  rays  longest,  alK»ut  2.5  in  head;  up})er  i^udal  lolie  the  longer,  1.4  in  head;  pectoral 
long  and  .<oniewliat  fak^te,  al^mt  1.33  in  head;  ventrals  long,  ab<»ut  1.57  in  head;  caudal  and  soft  ]iarts 
•  •f  dorsal  and  anal  densely  an<l  finely  st-aUnJ,  few  scales  on  pectorals  and  ventral.s. 

Color  in  life:  General  color  light  bhush,  series  of  scales  each  with  a  small  brown  or  bra.*vy  spot, 
these  forming  narn)w  indistinct  lines  running  upwanl  au<l  back  wan! ;  alx)ve  the  lateral  line  the  Ixnly 
of  each  scale  is  bluish,  the  lH>n:ler  brownish  olive;  a  bra«?y  band  along  lateral  line;  Ijack  with  some 
bronze:  under  parti}  whitish;  al>jut  12  narrow,  irregular  bright-blue  lines  on  head,  seiiarated  by 
broa<ler  brassy  lines,  these  lines  sometimes  extending  upon  bo<ly;  inner  e<Jge  of  maxillary  (»range; 
lower  anterior  e<lgeof  opercle  yellow;  in.side  of  mouth  red  i»r  deep  yellow;  lips  dusky;  dorsal  gra\ish, 
with  a  narrow  yellow  e<lge  on  .»>pinoiLs  }H)rtion;  cau<lal  plain  gray;  anal  gray,  tinged  with  yellow. 

Color  in  spirits:  Bo<iy  i>ale-grayish  with  shght  blub*h  iri<iesi^nce  on  terminal  borders  of  scales; 
liases  t»f  sirales  above  lateral  line  bn>wn;  under  parts  i>aler;  head  purplish,  blue  lines  persistent  but 
duller,  the  brassy  entirely  fade<i;  bright  color  of  inside  of  m<»uth  ako  fade<l. 

The  range  of  this  s}»ecies  is  from  Ca}K*  Hatteras  and  Pensact>la  south  to  Brazil,  on  sandy  shores. 
It  is  jmr  excellemv  *'thegnmt"  of  «iur  S«:iuth  Atlantic  States  and  Florida.  Alwut  Porto  iiicfi  it  is 
one  <»f  the  m<»st  abundant  and  valuable  f<K><l-fishes.  Numerous  spe<*imens  wen*  obtaine*!  at  San  Juan, 
Mayaguez,  Puerto  Real,  lio^jueron,  Guanii-a,  Ponce,  Arroyo,  llucares,  IsaW^l  St»gmi<la,  and  Culebra. 
It  wa**  one  of  the  most  common  sjKvies  in  all  the  markets  of  the  island.  It  is  caught  either  in  the 
fish-trai»sor  with  haul  .s<*ines.  In  our  staining  alxiut  the  island  this  was  the  species  m<jst  fn*<|uently 
taken,  particularly  on  sandy  shores.  At  Key  West  it  is  the  most  abundant  of  all  the  foo<l-fishes,  and 
is  (.-aught  all  the  year  rt>und,  the  l^est  seascm  Ijeing  during  the  fall.  Their  s|>awning  season  is  during 
August  and  Septeml^er,  at  which  time  they  gather  up  into  schools  on  shoal,  feathery,  ro<*k  iNittom, 
where  they  spawn.  Iuu*h  roe  is  from  1  to  2  inches  in  length.  The  eggs  are  sai<l  to  l>e  *' gritty  "  to  the 
touch  and  about  the  size  of  a  No.  10  shot.  When  rijie  they  separate  and  flow  freely  fn»m  the  fish. 
After  spawning  the  scho<»ls  bn*ak  up  and  the  fish  scatter.  They  are  so  abimdant,  however,  that  they 
can  usually  be  found  in  lanze  numbers  on  suitable  lK)ttom,  the  best  fishing  being  on  nx-k  bottom. 
These  fish  grow  to  about  18  inches  in  length,  with  a  maximum  weight  of  4  pounds;  but  tho6*e  over  2 
ix>unds  are  rare,  and  the  average  weight  does  not  exceed  one-third  of  a  pound. 

(Jutibi  cttam  bratHimsibw.  Marcgrave,  Hi^t.  Bra>il..  Id3.  lf>48,  Bnu.il. 

Prrct.i  marina  capUe  ftri'Uo  (the  Grunt  •.  Catesby,  Hist.  Carolina,  i»l.  6,  1743.  Bahama-s  etc. 

Lafini* jJumirrilAcC'peile,  Hist.  Xat.  Pniss..  III.  4?0,  i»l.  2,  fig.  2,  \Hri,  Martinique;  on  a  copy  ot  a  drawing  by  Plumier. 

Hscmiiluu/ormotum  Cuvier,  Regno  Animal,  ed.  2,  II,  ITn.  1829.  Martinique. 

JIacmulon  nnuatum  Cuvier  «fc  Valenciennes.  Hb't.  Nat.  Pow.,  IX.  -IM.  1833,  Charleston,  S.  C. 

Hsrmulun  urara  P«.*ey,  Memorias,  11 .  177.  l>60,  Culia. 

Hx-muUm  fibarcuatum  P<»ey,  Mem<>ria!*.  II.  419.  1*60,  Cuba;  a  si>ei.'imen  with  blue  liands  on  anterior  half  of  head  only. 

HstmuUm  idumitri,  Jonlau  &,  Evermaiin.  1.  e..  ISM,  ls9»>. 

143.  HsBznulon  flavolineatum  (Desmarest).     Hoiuif  O/mletutdo;  Fm^ch  Gmut;  OfH^n'imtuthird  Gnuit. 

Head  2.S;  depth  3;  eye  3;  snout  3;  maxillary  2.5;  interorbital  3.5;  sirales  7-50-11:  D.  xii,  14; 
A.  Ill,  ^.  Botly  <»blong-<»vate,  c<>mpresse<l,  Inu-k  not  much  elevate<l,  pn>file  fr<»m  tip  of  .snout  to  nape 
nearly  .-traight,  them-e  gently  an'he<l  t^»  origin  of  <h»rsal;  mouth  lai>re,  nearly  horizontal,  gape  curved, 
maxillary  nearly  Reaching  middle  of  pupil;  teeth  m«Mlerate,  outer  s«jmewhat  enlai^fred;  antrorse  teeth 
in  p<»sterior  jiart  of  t*ach  jaw  considerably  eidarge^l,  those  of  upi>er  jaw  canine-hke.  Si'ale*"  large,  those 
on  anterior  part  of  b«Hiy  below  lateral  line  iN>nsiderably  enlarged;  rows  of  scales  above  lateral  line 
running  ver}*  obliquely  upwanl  an«l  l>ackward,  th<jse  l)elow  somewhat  wa\'j',  most  of  them  forming  a 
cur\e  with  convexity  downward  and  Iwckwanl.  Fins  all  moilerate;  dorsal  spines  slmder.  rather 
weak,  longest  abf>iit  2  in  hearl;  se<'ond  anal  spine  longest  and  strongest,  about  1.8  in  head,  its  tip, 
when  <lepresse<I,  extending  l>ey<»nd  tip  of  la^^t  ray. 

C<il«ir  in  life:  Side  with  alnnit  12  irregular  brartsy  lines  alternating  with  alM»ut  same  numl>er  of 
similar  i>ale-bluifih  lines,  upfier  brassy  lines  nit  her  <  lark,  middle  ones  brightest  and  bnjadest,  the  broadest 
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tno  uniting  at  gill-openiuj;  and  running  air<K«  opercic  aa  one  liroMiy  lint;;  Anterior  erlgc  i>f  opercle 
bright  indifD-bliie. 

The  above  ileacriplion  ba*«d  u|)on  yining  individuais  2.5  to  4  inches  h>ng.  The  color  of  larger 
individual)!,  from  Havana,  haw  Ix^n  dwcriliod  as  follows:  Light  bluiHli-gray  us  ground  wilor;  a  bronze- 
yellow  g]tot  on  the  upper  jiart  of  oath  poale,  tbe«e  /onning  rontinnous  iiiiihilHling  MrifitM  on  the  whole 
body  and  lieaii,  widur  than  the  interHiMces  o(  gromid-color,  and  nearly  ctra^ht  on  cuudai  pedoncle,  on 
anterior  part  of  limly  lielow  lateral  line  broader  ami  very  oblicjue;  a  horizontal  golden-yellow  striiic, 
crossing  the  others,  runs  aUmgnide  of  back  from  occiput  to  last  n\\-n  of  wiift  dorsal;  yellow  around  eye; 
yellow  chailei*  and  ptreaks  on  cheek,  not  ptrongly  wurked  as  in  //.  iciiirvt  and  //.  jilnmieri;  yellow 
8trit>eii  on  top  of  head;  angle  of  mouth  black,  inside  brii-k-red;  a  large  blat-k  blotch  under  angle  i)f 
preo{ierc]f;  fiuH  bright  golden-yellow,  the  pectoral  and  ppinous  dorsal  paler. 

In  spirits  the  ground-color  beconica  grayish  and  the  stripes  lirownieh  or  dusky. 

The  range  oE  H.  flnwliiualuiii  is  from  the  Bermudas,  the  Florida  Keys,  and  Torti^^  eoutb  to 
Brazil,  It  is  generally  common  in  the  Went  Lidies  and  abimdant  alxiut  Porto  Rim,  usually  on  sandy 
8horei>.  Ko  adults  wer«>  obtaine<l,  but  numerous  young  from  the  following  localitiefl:  San  Antonio 
Bridge,  Mayaguez,  I'uerto  Real,  Eneenada  del  Boqueron,  Ponce,  Arroyo,  Ilucaree,  and  Culebra. 

This  well-inarke<l  spei'ies  reaches  a  length  of  a  fmrt  and  ia  a  gooil  food-fish. 


Diobaiigjbu'oibiealui'  Demun.'st,  Pn-m.  Di-i'iulu  li'hth,.  S5,  pL.  2,  <ig.  1.  IKH 
irrmtilon  Merodon  CurU^i.  Riigni'  .Vnlmal.  «1.  '2,  vol.  2,  176, 1W9,  Cuba. 
IhemiJm  ranDu^emoi  CuvicrA  ViiU'iHrivniii's,  Kli-1.  Nal.  i'<>lw..  V,  %1, 1 
Wemuton  JliiroliTitatim 


Oenm  82,  B&THT8T0MA  Sendder. 

Tbifgi'uus  differs  from  llKiniilnu  in  having  13  dorsal  spines;  limly  mtber  elongate ;  gillmkers 
rather  nume rims,  12  to  IS  on  lower  jiart  of  anterior  arch;  mouth  minlerate;  si'aleflsruall;  frontal  foramina 
long,  divide"!  slits  in  front  of  siipraoccipital  crest.     Jaws  red  within. 

II.  Mniitli  laqn.miixlllary  rfni'hin»;m<'l<II(-  nl  eye,  KslenRlh  nbiiiit  mit'-half  ticwl:  );lll'">i''r^  n<ilii-r>^hurtHii'l  few: 
wnliw  tni"1i:rs[p,  M  u.  56  in  lateiBl  line;  BeiMHici  un«i  spine  wiiriTly  liiret'r  nr  lunniT  ilmn  Ihinl.  1.7^  or  mow  In 

IU'H'1. 

0.  Ikirty  ••hUmg,  back  niod.>r»ielr  (■[[■tbIkI,  drpih  2.7ri  to  a  In  length rimiiliir,  lU 

bh.  l)iKlyHub(ii«l((imi,  li.i(>l[1lttlv<'lcvnt<-d.  (lPiith3.n31"S..SiiilcnBlh aaro/iatatum 

on,  Mualb  ratlier  Bmnll,  uiaxlilar)- ii<it  reachlni  loaiipfwtlo  middle  of  i>yc,  IInli'nKlh  ni<t  quite  nni^lmlf  head;  gUiraken 
iiumpniu^TBllicrlnnR;  Brakiminnll.  alxnitTOlii  lutiTaMInc;  mifltid  Html  spin !■  uolahly  tonjrer  and  larger  than 
third:  bnly  m'irv>>i<>nj(aCi<l1iHTi  in  ullii'r  ppei^Iis,  doplIiabnnCA.Mn  length Mrialinn.U^ 

144.  Bftthyetoma  rimator  (.Ionian  &  Swaiiil.     Tiim-liil-;-  Iled-muiilk  tintnl;  IWiar. 

Head  2.fi;  depth  3;  eye  4.2;  snout  2..5;  muxillary  2;  mandible  2.2;  ittterorbital  3.7;  preorbital  H; 
n.  XIII,  13;  A.  Ill,  H;  jHH^oral  1,.^;  ventral  2;  scales  S-,'i()'12.  Body  elongatt-,  IwckHouiewliat  elt'vate<|, 
anterior  pnilileslightly  convex;  snout  rather  long,  pointed;  eyelai^j  mouth  large,  mamillary  reaching 
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pupil;  teeth  not  Htrong,  outer  t^erU^H  eularge<l ;  sealer  rather  i«iiiall,  in  obli<{ue  Herieealtove  lateral  line, 
liorizontal  below  and  9lig:htly  enlarge<l  anteriorly.  Dorsal  spines  slender,  fourth  2.4  in  head;  seeond 
anal  spine  iH|ualing  thinl  in  length,  but  much  the  8tn>nger,  3  in  head. 

Color  in  life:  Silvery  white,  slightly  bluii<h  alx>ve,  witli  irides<vnt  reflections:  edgeti  of  siale^  of 
Uxly  light-yellow,  thet«e  forming  <>ontinuous  light-yellow  lines,  those  l^elow  lateral  line  horizontal, 
thost»  alNive  very  oblique;  lx*ides  these  a  narnjw  (fmtinuous  streak  of  light  yellow  above  lateral  line 
from  head  to  end  of  soft  dorsal,  and  another  frr>m  eve  to  mi<ldle  t>f  eaadal;  hea<i  flilverv  vellowish 
above;  in.^^ide  of  mouth  red;  no  blai*k  under  preoperele:  traeee  of  black  ])loteh  at  base  o(  irau^lal:  ffns 
colorless,  lower  slightly  yellowish. 

The  range  of  this  fish  is  fnmi  Cape  Hatteras  and  Pensacrjla  south wanl  through  the  West  Indies 
to  Trinidail.  It  is  abundant  about  Charleston,  S.  C,  where  it  is  one  of  the  most  common  food-fishes; 
adultfl  said  to  be  uncommon  a))out  Pensacola  and  Key  West,  Imt  at  the  latter  plai-e  the  young  swarm 
evervwhere  alwut  the  whar\es  and  shores.  It  is  as  vet  not  known  from  Cuba,  and  does  not  seem  to 
\ye  at  all  abtindant  in  Porto  Rico,  as  it  wao  seen  only  at  Aguadilla,  Ensenada  del  Bo({ueron,  and  Culebra 
Island.     The  specimens  obtained  are  5  and  6  inches  long. 

Hx-muioii  riiwa//*r  Jonlan  &  Swain,  Proc  V.  S.  N.  M.  18W,  308,  Chnrlextoti.  Key  Wwl,  hikI  1Viikhi'«iIh. 
fiitthit9tnmn  rimator,  Jonlan  &  Evermann,  1.  c,  190A,  1898. 

146.  Bathystoma  striatum  (  Li nuH^us I.      White  drunt. 

IIea<l  2.S;  depth  3.vi:  eye  3:  snout  3.28;  maxillary  3.16;  mandible  2.75:  interorbital  3.S;  preor- 
bital  8.3;  st'ales  8-70-13:  0.  xii,  13,  the  longest  spine  aUmt  2.2  in  head:  A.  in,  7;  pectoral  1.5  in 
head;  ventrals  1.75;  caudal  1.5.  Body  elongate,  fusifonn,  Iwck  little  elevate«l,  anterior  profile  scarcely 
an'htt<I;  head  mcwlerate,  snout  short  and  blunt;  mouth  small,  maxillary  reaching  fn»nt  of  papil;  eye 
large:  teeth  small,  outer  series  somewhat  enlarged;  interorbital  wide,  preorbital  narrow;  preoperele 
Hnely  s<»rrate;  gillrakers  numerous,  long  and  slender,  7-20.  Scales  very  small  an<l  crowded,  thosi» 
alK»ve  lateral  line  in  very  oblique  series,  those  below  more  nearly  horizontal,  none  enlarged;  soft  parts 
I  if  all  fins  densely  scale<i:  spines  slender  an<i  weak. 

Color  in  alcohol:  Pearly-gray,  with  5  or  6  continuous  brownish  streaks  ( probably  golden  in  life), 
1  III!  me<lian  line  from  tip  of  snout  to  origin  (»f  dorsal,  1  diverging  from  snout  and  passing  altove 
eye  and  alr>ng  side  to  soft  dorsal;  another  from  snout  crosses  upper  part  of  eye  and  terminates  n««r 
lH*ginning  of  lateral  line;  a  fourth  passes  thnmgh  eye  and  along  nd<ldle  of  side  to  base  of  caudal; 
annther  <Tfjsses  opercle  and  base  of  pectoral. 

This  fish  is  known  from  the  Bermudas,  Key  West,  <'ulia,  8anto  £><.>mingi>,  and  Porto  Rico,  but  is 
apjiarently  not  common.  It  probably  never  exceeds  a  foot  in  length.  We  seine<l  one  spei'imen, 
3.25  inches  long,  at  San  Antonio  Bridge. 

/vrcvi  ftri«Ua  Liiiiueiu?.  8yst.  Nat.,  ed.  X.  '233,  17S8,  North  Amerii>a. 

UmmmiMff  tririttaius  Bloch  &  S«*hnfldor.  S>-rt.  Urhth.,  188,  IHOI.  BrHzil:  on  the  description  of  .Man-Ktnve. 

s*rr<inu*mftf^inn  Liohtenifteiii.  Abhandl.  Berlin  .\kHd.  IKlII,  '2t9^,  Brazil:  on  the  description  of  Marctn^ve. 

HsrmuUfn  tinndrHinrntnin  Cuvier  ic  Valenciennei*,  Hist.  Nnt.  Poi>»..,  V.  'ZW>.  pi.  I'JO.  1R30,  Santo  Dfjmingo. 

Uaemuhm  ffuiwjurliufntiim  Pocy.  Memorial.  II.  419.  1«60,  Cuba. 

Baihyi4»fw»i  t^rintnm.  Jonlan  «&  Evermann.  1.  c,  1310.  1898. 

QwkJXM  88.  AHIBOTBSinrS  (UU. 

BiMly  ovate,  slmrt,  deep,  and  compre»se<l;  mouth  rather  small  with  thick  lifis,  maxillary  rather 
short:  inside  of  mouth  not  re<l;  teeth  in  jaws  only,  all  |H»inted,  thoee  of  outer  series  in  upper  jaw 
enlarg<Hl:  rhiii  with  a  me<lian  gnxive  l>esides  smaller  iM»res.  Dorsal  spines  strong;  soft  rays  of  dorsal 
and  anal  H-aly  at  1iHSi>,  anal  spines  strong;  I'audal  m<jstly  lunate;  scales  large;  lower  pharyngeals  broad, 
witli  niarse,  blunt  teeth. 

This  genus,  which  is  closely  relateil  to  Harmulou^  contains  12  s|>ecies,  valued  as  food-fishes,  all 
from  the  short^s  of  tropical  .Vmeri<*ii  and  only  two  of  which  have  Ihhmi  taken  in  P(»rt4i  Kic«>.  All  of  the 
>|ie<-i«»s  nmlergi*  «-«»nsiderable  change*  in  form  with  age.  The  young  art*  markeil  with  two  or  thnn* 
I>la4'ki:-h.  lengthwise  strii>es.  These  disapiN*ar  with  aige,  quickest  in  the  brightly  c«»lore<l  sjiei'ies,  but 
|»ersist  a  long  time  in  siHi*i«'s  like  J.  hHinmUm  and  .1.  hilerrnp(u*y  which  agree  in  <*«»lorati<»n  with 
Ihtnnlnii  jptirm  and  relate«l  species. 

K.  <'.  B.  1900— i:i 
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KiVf  latcni)  Unr . 
imparUlvelj'  Urge, 
earn*.  Hdull 


■ly  pliiii 
il  lliii-v 


not  [Minllpl  vith  It. 

bt'twwn  nixt  dncml  iqilne  and  iBleral  line:  uolontiun 

rliiaky  UiiTiil  Mtri[i«i  which  dlMppear  trlth  ««p;  fliu 


c.  Rraln'  li  or  e-K 

enliLiiEed,  tisppcinlly  In  HrlniL 
il.  (icalcH  aburc  IuUth]  llni'  nut  iiiiii*! 
proAlp  of  hnut  flnlj-'rlnrly  i 
rr.  !4(ii1iw7i>r(MU'l&  (liilonil  1ln<' wli 
lb.  Smlm  nithiT  smiill,  in»n'  tlimi  9  li 
I'.  Body  nut  ■<lrt[H.-d  ImiRluidiiiall]-  » 
/.  AnllTliir  part  of  bwly  with  a  blar] 
0.  Body  with  li  Icngthwlup  huiiilH;  hi 


valcn  abuvv  lateral  line  <m  snlerlor  [wrt  of  body  more  or  k 

It  »  In  nn  ubilqne  writs  rrom  Rial  dotaal  opine  to  lateral  llli 

leaslmvc  laicnl  line antiriurly  nuiejipwisllrenlarRerl...  btaibii 
ea  brtwi-en  nm  d'>n<al  xpinc  and  lateral  line. 
lac:  pruorbllal  narrow:  glllnken  x  +  13. 

rnlah;  a  dark  eaudal  tpol.  and  a  xpul  un  the  iMi'k  ill  II 

or  both:  yoDiiK  with  «  hUrk  blotch  at  baae  of  caudal:  | 


14« 


:  Biidy  withlimKitndinalHlripesuI  liluoorye! 

bnieil;  elllCBketn  x  +  10. 
I.  Anlerliir  part  o(  body  wlih-.>bnwd.  dark  enwabar*,  the  cine  Inun  na|>e  obllqael;  furwani  through  eye.  other  Inim 

trout  ol  diinial  downwanl:  behind  ihive  a  H-rlea  ill  horlioiilBl  Ritpm  alternately  yellow  and  blue:  pectuni 

longer  llinii  head:  weoiid  anal  ami  loanli  iluraal  Hidiun  lu-arly  eiiiial. 
I.  BlueaUipeanniililPwIinwilaaaMtale,  eaeh  mure  than  Iwu-thirdi  width  ol  golden-rellow  Inlenpaeea  and  ewh 

very  faintly  iilgiil  with  darker:  vertical  hanilmm  heail  and  ahinilder  ]el-hUck nrginlnu,  H7 

I.  .\nterh>t  part  iiC  Uidy  wltlmnt  dark  ■'nwlian^  Ixaly  Himellmiii  plain  yell'iwiiih.  bark  usually  violet  with  4  ur  .S 

yellow  Uniw:  nilvery  Im-Ii.w;  "niHil  i-lii.n,  not  loiiiier  than  width  ol  the  vyv:  dnnwl  fin  very  deeply  notched. 

with  feeble  Hpiniii:  then'iiin'l  ami  IliinI  anal  >ii>iiHii  equal  In  length:  the  body  a  little  more  oblong  than  in 

turinamaitU tarvla 


ieotrcmwi  lurliiamaifit. 


146.  AniBotremusBurmameiiaiB  (Bloch).     J'umpon. 

HmuI  3.H;  .In'Ui  2.2;  eye  4.ft;  hiioiU  2.(i;  maxilUry  ;i;  I).  \u.  Iti;  A.  iti.  H  or  It;  w«leH  ft-50-13. 
Body  liefji,  Iwit  elcvatwi,  greatly  cmnpr.wie.i;  pn)file  nt(«p.  nearly  wtraJKht  fnrtii  aiiDut  to  above  oye, 
a  Hlijtlit  depn^iHi.in  in  tmrit  of  luwtril  anil  miolhfr  in  iDtt'nirhitiii  b|mi'o;  ]ir<ilile  from  iiiltrorljilal  Bpait; 
to <lon«l  PtruiiKly  an-hiHl  in  a  bnmil  i-iirvf.  Hiia<l  moileratf ;  iliit-k  <lee|t;  iiioulti  rathf r  wmall;  jawM 
HUl)U(iiial,iiiaxillHryliHn-lyrc!t.'liinjt  front  lit  orbit;  ventral  lincotlx-ly  iiwirlyBlmislit;  .-aiiila]  i^'.iundt; 
mo-krately  li.iic-  itn  Iciiwl  .loptli  niiui]  to  Hnoiit;  ti-clti  in  wvcntl  lmn<lf,  .uitpr  wlaiwtl  mxl  .■aiiinf-liki'. 
Fourth  iliinwl  »|iirif  Htniniri-sl  uii'l  lunjn-st,  itw  li'ii«lli  2.2  in  Inwl;  w.fl  iliin«l  as  well  tut  amil,  |ifi>ti.ral. 
veiitraH  ami  i-aii.lal  ■leiwly  <'ovfn-l  H-iih  minute  P.^alew;  iieiKlit  i.f  ImiKisI  soft  .lorMai  ray  :i  in  hiwl; 
seifiiiil  anal  s[.ine  very  stimt,  itw  lonjfth  ei|nal  to  tliiU  nf  fourth  ili.rsal  wjiine;  third  anal  f"|iiiie  broa<l  at 


THE   FISHE8   OF    PORTO   RICO. 


195 


haw,  )Hit  iihnrter  than  i>e<-'>iii);  Irvv  tvlgeof  mft  anal  i^raiglil;  dorsal  aod  anal  Hnf  deprnvible  in  awaly 
clivath;  ]>fi-tnral  Inng  ami  (alcsle,  nearly  reaching  tip  iif  ventrali",  1.2  in  head;  ventral  shorter,  1.2  in 
imloTal;  caudal  well  forked,  the  kibw  ahiiut  equal  to  ventral,  Preopercle  »tr(in(tly  but  irnvularly 
Herrate.  Sealesi  of  cheek  in  about  7  rown,  thopc  on  opercle  in  about  H  n.»i<,  on  imemrbital  anil  nape 
mnaM  and  CTi>w<led;  w'alet'  lA  hack  and  i<idef  airaiiKeil  in  oblique  n>wi<  not  parallel  with  lateral  line, 
which  iean^heil.  fnllon'ing  approximately  contour  cif  liack.     <iillraken>  ratherxhort,  atiS,  13^1!). 

Color,  ^rayieh,  darkest  on  anterior  half  nt  body,  where  eai'h  Hcale  !><  dark-l>n>wii  on  ita  basal  lulf. 
then  with  a  white  ellipse,  narrow  bonier  darker,  i-ontrai^  between  dark  haw  and  white  eltip(<e  very 
marked;  owin^to  the  irre^lararTaniiKment  of  n?al>fi  the  dark  h(we!<  in  some  canei' appear  av  spot)';  upper 
i<ide  of  caudal  peduncle  brown,  xidep  nearly  plain  white;,  i^nout  and  under  parti<  of  head  lilac-brown; 
under  parts  of  boily  rwrty-brown ;  fini'  all  dark  brown,  («|>ecially  the  soft  parts  of  donal  and  anal. 
The  alxive  de«uription  from  a  specimen  15  inchtti  long,  taken  in  Indian  River,  Florida. 
The  re<-orde<l  range  of  thiH  ppedes  is  from  the  Indian  River,  Florida,  and  the  Torlugai>  to  Braxil; 
it  iti  known  from  Surinam,  Martinique.  Porto  Kico,  Jamaica,  and  Cul«.  It  altaiiifa  length  of  2  or3  feet 
and  ii<  a  good  food-Gsh,  though  it  ie  not  Hufhciently  niinierous  anywhere  to  lie  of  great  importance. 
Only  a  single  specimen,  2.4  inches  long,  seined  at  Ponce,  was  obtained  in  Forto  Kico. 

/.«yQnitf™niiniHfii«(rBloch,Irhlh..pl.a5a.l791,Siiriii»ni. 

H.^iri^rHt  .in^d'HW  l^c^pMc.  UiM.  Xal.  t^iln..  IV,3tl,  ]>iUI,.iurlnAU. 

/VMJfwnn  hllltualHm  Cuvicr  ^  rii]tfiivit!niiu>.  Hlfl.  S'al 

PrIMIpiimn  wbiuaptrmiH  rusiiT  &  VaJmvlcnDiv.  Hint. 

llrmHi-m  iMwuut  Pwy.UvmorlaH.II.  1X2.  ItWO.  Havana. 

IlimaliiHlabrMHm  rtMrj.Mvau-roK.U.HV.imi.l-a^m. 

AHiiolnmiit  tariitaiiten4it.  Jonlan  ±  Evurmauii.l,  u.,lXl 


It.  Pulv.,  V,-iTi,  1830,  BrMll. 


147.  Aniaotromua  -virginicua  (Linnieus).     "SUi";  Caialinefa;  Port-finh. 

Hea.1  :t  to  .1.2:  depth  2  1o  2.2.5;  eye  3.75  to  4;  sn..ut  2.73;  maxillary- 3.25  lo.l.o;  intemrhital  3; 
pre-irbital  4;  wales  lS-57  to  60-16;  D.  xii,  lU;  A.  in.  »;  pectoral  a  little  longer  than  head;  \-entfal  1.5; 
i-audal  lolie  1.2.  Bo-ly  ovate,  liaik  grtatly  elevatnl,  anterior  profile  verj-  rteep,  slightly  c(«vex  along 
Hiimit  and  over  eye,  very  niui-b  an'hed  ■>ii  uaftf,  hluhest  |H>int  of  UmIv  at  origin  of  donwl  (in;  mouth 
small,  little  oliliipu-.  maxillary  extending  t"  anterior  rtljti-  fl  orbit;  jaws  snl>e>|ual;  outer  niw  of  te.-tb 
eulargeil:  gillrakt-rf  II  -II.  short  ami  mil  very  stiff.  I>.irsal  sjiines  ratheri^niiig.  longtvt  I  thin!  (  aliout 
l,«  in  heail;  dorml  rays  short;  He«iind  anal  spine  sln>iigtvt  aixl  longi-st,  alioul  2  in  liea-l;  i-judal  well 
forked,  lobes  mibequal;  vuntrals  juot  reaching  vent;  |>eutoral  lung,  somewhat  falcate,  reaching  origin 
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of  anal.  Sc-alw  laiyt',  ntnmjrly  ctenniil,  thoHt?  on  nap€»  and  hreant  nHluct^l  in  size;  ««!«<  alx>vt»  lat^^ral 
lint*  in  obli<|ue  neriet*. 

Color  in  life:  Si<l«'  with  alnnit  8  broail,  lein<»n-yellow  linen  alteniatinj;  with  aimilar  lines  of  dirty 
nilvery,  the  uppiT  3  or  4  of  these  yellow  lines  branch  anteriorly,  the  fifth  extending  on  middle  of  eaudal 
fHMhuK'le;  l)elly  silvery-white;  a  bnwid  black  l>ar  from  ori);in  of  spinous  tlorsal  downward  U)  Iwse  of 
liectoral,  the  black  continuing  on  shonlder-ginile  to  near  isthmus;  another  broad  black  bar  from  (Mt'iput 
thnmjjh  eye  to  an^le  of  mouth;  chei»k  metallic  (»r  brassy-jfreenish;  top  of  head  brassy;  fins  all  orangi*- 
yellow,  sjnnous  <l(>rsal,  |HH'toral,  and  ventral  dusted  with  brownish;  scaly  sheath  at  base  of  anal  rich 
yellow.     In  alcohol,  the  lon^ritudinal  stri}>eH  liecome  bluish  and  the  yellow  fades. 

This  handsome  tish  ranijn»s  from  Florida  to  Brazil.  It  is  known  fnmi  Bisc«yne  Bay,  Key  West, 
Santo  Domingo,  Jamaica,  Port4>  Rico,  Martinique,  and  St.  Catharine  Island,  Brazil,  and  istheconmionest 
spe<-ies  of  the  j^ciius  in  the  West  Indices.  Al)out  Key  West  it  is  said  to  school  from  June  to  August, 
which  is  the  s]>awning  si*as<m,  and  is  found  then  alnnit  the  shoals,  but  soon  retires  to  deeper  water.  It 
spawns  all  through  th(>  channel  alMMit  the  sh(»als,  and  is  then  caught  in  greatest  numbers.  About  a 
month  after  the  sjiawning  si^ason  immense  numl>er8  of  young  are  seen  on  the  shoals.  It  reaches  a  length 
of  about  a  f(M>t  and  a  weight  of  2  }>ounds.  The  average  weight  of  those  brought  to  market  probably 
does  not  exct»e<l  (me-thinl  of  a  jxmnd.  It  <ioes  not  appear  to  be  very  (»ommon  al)out  Porto  Rico  as  only 
five  examples  wcrt*  obtainiHl — one  at  Ponce,  <me  at  Mayaguez,  and  thre«  at  Arroyo,  where  it  was  called 
**ei8i"  by  the  fishermen.     It  is  reganled  as  a  good  foo<1-fish. 

tiunlitetiiHijuba.  Mrtv^thw,  Hist.  BrK.«<Il.,  I4H,  IMX.  Brazil. 

Arampinhnn,  Marcgravr.  Hist.  Rrasil..  Ifi'2.  1M8.  Brazil. 

Sjwri/M  rirtrinini*  Linnivtis,  Synt.  Nat..  X,  IWl,  IT.'VK.  South  Aiuerica. 

Sptirm  vittatun  BltH'h.  Ichth..  taf.  'IM,  t\g.  2,  1791.  Brazil;  after  Actira  pinima  of  Man*gr«vt». 

Percajuba  BlcK'h.  Ichth..  taf.  :U)S.  tig.  2.  1791.  Brazil;  after  OmUuetijmjnhn  of  Maregrave. 

GntmwMrti  wauritii  Bl<K'h  A  Schneider.  Syst.  Ichth..  IHS.  IWl.  Brazil;  after  NjKirii*  vittatuit  Bloch. 

f  PrMipttma  rntharinw  rxwivr  &  Valeni'ienneN.  Hist.  Nat.  Poins..  V,  '2619,  1H30,  St.  Catharine  Island.  Brazil. 

Pri$tifH)mn  nK/##('nvier  A  Valenciennes.  Hist.  Nat.  Poiss..V,274, 1830.  Brazil.  Martinique,  Porto  Rico,  and  Santo  iHtmingo. 

Priftipttma  aciirn  pinimn.  Castlenau,  Anim.  Notiv.  ou  Rares.  8,  1856,  Brazil. 

AnufotremvJB  nrfjinicu*,  IVx^y.  Fauna  Puerto- Riquefla,  324. 1881;  Jordan  &  Evermann,  I.  c,  1322. 1898. 

Oennt  84.  CONODON  CiiYier  4  Valeneiennet. 

This  genus  is  close  to  PtnmidwtiSj  from  which  it  is  separated  by  the  enlaiged  outer  teeth  and  by 
tlu^  I>eculiar  annature  of  the  preopercle,  which  is  very  sharply  serrate,  serne  at  angle  enlarged,  those 
I)efore  angle  tumtHi  forwani.  B<xly  oblong;  s<.)ft  rays  of  tlorsal  and  anal  mort»  or  less  si-aly;  scH-ond 
anal  spine  large,     (^f  the  two  sptwies  of  this  genus  only  one  oci!urs  in  Porto  Ric*o. 

148.  Conodon  nobilis  (Linnieus).     ^'Buretendo.*' 

Hea<l  1^.25;  dei)th  8.25;  eye  4.1;  snout  3.4;  maxillary  2.8;  mandible  2.25;  interorbital  5.1;  preor- 
bital5.3;  D.  xi-i,  13;  A.  in,  7;  iK*ctoral  1.4;  ventral  1.5;  craudall.4;  scales  5-51-11.  Body  oblong,  liack 
elevates!  and  mtnlerately  compn\MWMl,  depth  e(]ual  t<»  length  of  head;  mouth  small,  maxillar>'  falling 
short  of  front  of  eye;  lower  jaw  projecting;  teeth  in  front  of  l>oth  jaws  much  enlarged,  conic,  short,  but 
very  stout;  jHM'toral  with  alxmt  10  short,  sharp  serrations  on  upj>er  limb,  low^ennost,  at  angle  of 
preopercle,  much  the  strongt»st;  antrorsi*  serrations  on  lower  limb;  dorsal  spines  strong,  a  deep  notch 
l)etween  them  and  soft  dorsal;  second  anal  spine  hmgest  and  strongest. 

Color  in  life:  Back  grayish,  K'coming  j>aler  on  sidev;  Iwlly  white,  silvery;  top  of  head  grayish; 
side  with  8  broa<l,  vertii-al  dark  l>ars,  broadest  alK)ve,  gradually  narrowing  and  disappearing  Iwlow; 
interspaces  broader,  with  brassy  wai?h;  some  evidence  of  2  i>ale  brassy  stripes  below  lateral  line;  side 
of  snout,  head,  and  tip  of  lower  jaw  jmle-lemon;  fins  all  with  some  yellow,  ventral  brightest. 

This  s|H'cics  is  fotmd  on  the  coast  of  Texiis,  West  Indies,  and  Brazil,  not  unconmion  on  sandy 
shor(»s;  recorde<l  from  Jamai(*a,  Martinique,  Brazil,  and  Texas;  not  rare  in  Porto  Rico,  where  spi'cimens 
were  obtaintnl  by  us  at  Arecilw),  Mayaguez,  Palo  Seco,  Ponce,  Arroyo,  and  Vieques.  It  reaches  a 
length  of  alnnit  a  foot,  but  our  examples  niiigc  from  2.75  to  4.5  in<^hes. 

hrru  mii)Uin  Linii{fn>.  Sysi,  Nal..  c«l,  X.  lUI,  17r>.s.  North  .Vnierica. 

S4'i:i uti  pluvtitri  'M^n•\\.  Ichthxol.,  VI.  »»<;.  taf.  :ttM;.  ITyi.  Martiui<|U«'. 

St'iu'un  rnrtt  BltK'h,  1.  c.  pi.  Wl.  \\}i.  '1,  17l»l.  Kni/.il;  iiftrr  Ono  iipro  Man-grave. 

Omodoii  mitiUtiHii/'  r\i\\vr  Si  ValcnciciiiU'.vi.  Hist.  Nat,  Poins..  V.  l.Vi.  18:*).  Jamnica. 

Priftijutmn  ntro.  INh-v.  Fauna  PurrtcnRiquefta.  :««.  IXHl:  Stahl.  1.  c.,  77  and  163.  IHKl. 

Conodon  noOilU,  Jonlau  &.  Evermann,  1.  c,  1324.  1898. 
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Qenui  85.  BBACHTDEUTEBUS  Oill.    The  Burritot. 

Body  oblong;  8(«let(  large,  tho^e  above  in  8erie«i  [tarallel  with  lateral  line:  mouth  ^rnall,  outer 
teeth  in  jawH  {«4»niewhat  enlarge<l;  inidde  of  jaw8  not  re<l.  Anal  spinen  nniall  or  UKMlerate,  Hei*i»n<i 
little,  if  any,  longer  or  stronger  than  thinl.  and  lower  than  Hoft  rayn;  ifoft  dorsal  and  anal  largely 
niverwl  with  nmall  st'ales:  dorsal  spines  12;  soft  dorsal  comparatively  long,  nt  1.5  or  Irt  rays;  otherwise 
<*?««entially  as  in  Pomadtuti^,  fins  smaller  and  m«ire  si-aly.  Only  one  of  the  four  Aiiierii'un  s|ieoies  is  kiMwn 
fn»ni  Porto  Rio». 

149.  Brachydeuterus  corvinaBformis  (Steindachner). 

Heail  :\  to  :i.2b:  depth  3.25;  eye  3.75  to  4  in  head;  snout  2.2  to  3;  I>.  xii.  15;  A.  iii.  7;  scales 
i>-ol-10.  rpper  profile  regularly  arched  from  snout  to  tail,  highest  point  at  origin  of  dorsal;  lower 
pn»file  nearly  straight  to  base  of  anal;  preorbital  slightly  le«»  than  eye;  maxillary  not  reat*hing  eye, 
.3.83  to  3.4  in  head;  anterior  nostril  oval,  twice  size  of  posterior;  preopercle  finely  t<N)the<l,  about  20 
teeth  on  upper  limb,  increasing  slightly  in  size  toward  angle;  dorsal  notched  alm<»st  to  Viase,  fourth 
spine  longest,  2.12  to  2.5  in  head;  longest  soft  ray  (second)  equal  to  or  slightly  le»<  than  longest  s|>ine; 
(K*<*toral  |M»inte<l,  1.25  to  1.4  in  head;  ventral  ]>road,  maqerin  nearly  straight,  inner  ray  1.25  in  sec<»nd. 
whic*h  is  2  in  head;  the  first  ray  branched  once,  slightly  filamentous,  the  other  rays  much  branclu^l; 
se<^»n<l  an«l  third  anal  spines  about  equal,  3  to  3.75  in  heail.  relatively  larger  in  smaller  specimen.**.  }*e*-on«l 
.•«t4»uter;  first  soft  ray  2.5  in  head;  margin  of  anal  slightly  concave,  last  ray  .shorter  than  second  spine; 
up|)er  l<»l.)e  of  caudal  longer,  the  difference  more  noti<*eable  in  smaller  specimens,  1..3:^  to  1.5  in  head, 
middle  rays  1.75  in  upper;  pectoral  s<^ly  at  base  only,  other  fins,  except  spinoiu**  don^al,  more  or  le!«« 
<Nirapletely  {«caled.  a  narrow  sheath  of  scales  on  si<ies  of  dorsal  and  anal,  supplementary  M-ales  slightly 
ilevelojHHi  in  axil  of  ventrals:  least  depth  of  caudal  j»e<luncle  1.5  to  1.6  in  length  from  Inflow  end  of 
tlorml,  its  length  being  equal  to  middle  caudal  rays;  lateral  line  and  rows  of  si'ales  altove  it  ixjucentric 
with  bai'k,  scales  below  lateral  line  in  horizontal  rows. 

Color  in  ak*ohol:  Dark  olive  above,  lower  sides  more  or  less  silvery,  larger  specimens  much  the 
lighter,  a  <iark  line  along  ea^'h  n»w  of  si'ales  below  lateral  line,  tht»se  rather  imli.^^tinct  in  larger  spei-imens; 
x-ales  al)ove  lateral  line  with  ilark  ivnterv,  these  not  fonning  di.»«tiiict  linen:  a  diffu.-^e  dark  blotch  on 
s4-apular  region,  ver>'  faint  in  the  larger  s|>ecimens:  i^M'toral  colork»?**,  i»ther  tins  punctate,  margins 
very  dark.  Then»  is  t^^nsiderable  variation  in  the  ground-color,  larger  specimens  Ijeing  distinctly 
.»*ilver}*,  some  t»f  the  smaller  heavily  washe<l  with  olive  and  having  .«H.'a{mlar  blotch  more  develo|H?«l. 

Our  specimens  differ  fn»m  Steindai'hner's  description  in  having  a  rather  shorter  maxillary,  not 
reaching  eye,  narrr»wer  pretirbital,  and  a  blotch  on  scapular  region.  They  are,  however,  proliatfly  n4)t 
s|ie<*itically  distinct. 

The  range  of  this  species  is  from  the  West  In<lies  to  Brazil;  apparently  common  about  Porto  Rico, 
s|HHnmens  lieing  in  the  i-ollection  fn»m  Palo  iSec«>,  Aguatlilla,  Mayaguez,  Arroyo,  Ilucares.  and  Isal^el 
Segunda.     It  reaches  a  length  of  about  a  foot,  an4l  is  a  good  pan-fish. 

liarmHUfH  ctrrrinar/*3rmt  Steindachner.  lehth.  Notixen.  VII.  16.  I]!<i8.  .^N&ntOH.  Bnuil. 
Brachydeutery*  rorvinw/ormif.  Jordan  &.  ETemmnn.  I.e..  \7S2&,  1S9»^. 

QeBm  S6.  POMADABIt  Lae^pMe.     The  Burrof. 

B<Kly  oblong,  .*<omewhat  i*r)mpre8Bed,  liack  not  much  elevateil:  mouth  rather  small,  terminal,  low, 
lips  thin:  maxillar>'  usually  not  extending  to  opposite  eye,  its  tip  not  rea<*hing  |NM<terior  <*«lge  4»f  brtiail 
preorbital:  premaxillary  protractile;  teeth  on  jaws  only,  in  villifonn  l»an<ls,  sulie<jual.  or  outer  series 
in  upper  jaw  more  or  less  enlarged;  no  red  on  jaws;  a  central  gn>ove  l>ehin<l  symphysis  of  lower  jaw; 
cheek  and  opercles  scaly;  the  preopen*le  rather  <listinctly  .»»errate,  serne  below  not  tunie<l'  forwanl; 
.^suprascapular  serrate:  scales  large,  those  al>ove  lateral  line  in  series  parallel  with  it:  no  small  scales 
at  lia.*<>e  of  the  others;  S4»ft  dorsal  and  anal  fins  nake<l,  or  with  very  few  si'ales  at  the  liase;  dorsal  fin 
emarginate,  spines  strong.  12  or  13  in  nmnber,  soft  rays  11  to  14;  anal  fin  of  7  or  8  s<»ft  rays,  short, 
with  .»*ei'«»nd  spine  always  very  str<»ng;  gillrakeis  fei»ble,  few  in  numl>er;  <-audal  lunate,  forke<l. 

This  genus  is  i-onifjosed  of  small  shore  fishes,  some  of  its  representatives  l>eing  found  in  m«wt 
tropical  seas;  several  enter  fresh  waters,  and  perhaps  l)elong  to  the  brackish-water  fauna.  Numerous 
speines  are  found  on  the  west  coast  of  Afri<'a  and  about  the  Cape  Venle  Islands,  but  so  far  as  known 
none  enters  European  waters.     Only  three  of  the  eight  American  species  are  known  from  Porto  Rico. 
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a.  iKirsal  HpincH  xii;  proorbital  broad. 

h.  St'ak's  sniHlI,  05  in  a  longitudinal  K'ritw:  l>o<ly  olongato;  maxillary  cxtx^nding  a  little  VwytUHl  front  of  eye;  anal 

spineM  Htnmg.  socond  three-fourths  depth  of  liody.    Color,  nearly  plain:  8ilvery  b<»lo\v prmlwtu*,  IM) 

na.  Dorsal  spines  xiii:  preorbital  nam)W. 

r.  B4Miy  nunierately  elongate,  depth  2.60  t4»  3  in  length cntrro,  151 

re.  B<Mly  very  long  and  low.  eompresHtMl,  liaek  little  elevat«»d.  depth  alM»nt  3.0  in  length rnmoinut,\!itl 

160.  Pomadasis  productus  (Poey). 

Head  4  in  total  lenf?th  with  caudal;  depth  4.33;  eye  4;  D.  xii,  12;  A.  iii,  7;  w^les  65.  Biu\r 
elongate,  maxillary  extenciinjr  a  little  l)eyon<i  front  of  eye;  anal  spines  stnmg,  wH^ond  thn»e-fourthH  depth 
of  ImhW.     Color,  nearly  plain;  hiI very  Inflow.     (Poey.) 

Apjwrently  eloHt»ly  allied  to  P.  iHujnnns  and  differing;  fnmi  /'.  rnmos^iiHy  if  the  dt^TiptionH  ean  l>e 
truHte<l,  in  having  Init  12  dorsal  npineH.     Heeonied  from  Culm  an<l  Porto  Rieo  Viy  Poey;  not  neen  ])y  us. 

PriittiptmKi  prfufnrtuiu  INwy,  MemoriaH.  II.  186,  1H60,  Havana:  PcK'y,  Fauna  Puerto-Riquefta,  :I24.  1881. 
J^nmmhuin  priHlndm,  .Fordan  Sl  Kvermann,  1.  v..  1.332,  1898. 

161.  Pomadasis  crocro  (C^ivier<fe  ValencienneH) .     ^'Viejo.^' 

IL^d  3;  depth  2.66  to  3.5;  eye  3.5  to  5;  I),  xiii,  11  or  12;  A.  in,  6  or  7;  stales  6-54-16;  preorbital 
4  to  H;  snout  2.8  to  3.66;  maxillary  3  Xn)  4;  |Hictonil  1.16  to  1.5;  fourth  dorsal  spine  1.8  to  2.25;  sei*oud 
anal  spine  1.5  to  2;  soft  dorsal  2  in  spinous.  Ho<ly  elongate,  eompressiHl,  baek  elevatetl,  high  at  nape, 
anterior  j>rotile  rather  irregular,  varying  with  age;  a  more  or  lens  distinct  frontal  depression  atx»ve  eye 
in  old  examples;  mouth  small,  maxillary  l)arely  extending  to  anterior  edgt»  of  orbit;  lower  jaw  inoludwl; 
preo|)ercle  coarsely  serrate,  tei»th  wide  apart;  tei^th  small,  outer  s<'arct»ly  enlarge<l;  scales  rather  lai^, 
thosi'  alK^ve  lateral  line  in  ])arallel  serit^s;  dorsal  tin  nKxierately  notohe<l;  seiMmd  anal  spine  very  stronjf 
and  long,  reaching  past  tips  of  all  rays;  j)e<'toral  short,  caudal  slightly  lunate. 

Color  in  life:  Grayish,  with  al)out  12  narrow  internipt^l  striiK^  fonne<l  by  pale-silvery  quadrate 
spots,  one  on  middle  of  each  st^le,  plainest  on  middle  of  side;  under  |>arts  white,  waslunl  with  rusty. 
oiM^rcle  brassy;  top  of  head  rusty;  spinous  dorsal  <larkish;  ventrals  and  jKH'toral  dusky;  iris  lemon, 
yellow;  mouth  s<*arlet  within,  pale  Hesh-colnr  anteriorly. 

Wt»st  Indies,  from  ('uba  to  Brazil;  generally  common  (»n  sandy  coasts.     \  sixiiimen,  7.5  inehc^ 
long,  obtainetl  in  San  Juan  market,  where  others  were  sc^n.     A  gcMxl  f<XMl-lish,  though  of  small  ei«i^ 

PrMijxma  crocro  Cuvier  A  Valenciennes.  Hist.  Nat.  Poiss,.  V.  204.  1830.  Martinique. 

Pn)tti}M>iiui  cuUriJrrum  P(Xjy.  Meniorias.    II,  185,  18tiO.  Havana:   Poey,  Fauna  Puerto-Riquefta,  :*24.  1881;  Stahl.  1.  r.,  77 

an<i  KW.  1883. 
l^tmmhuis  crocro,  Jordan  &  Evermann,  1.  c,  133;i.  1898. 

162.  Pomadasis  ramosus  (Poey).     ^' Rouco  Blanm.^' 

Head  3.15;  depth  3.7;  eye  4;  snout  3.1;  maxillary  2.7;  mandible  2.25;  interorlntal  4.4;  preorbital 
().6;  I).  XIII,  12;  A.  iii,  7;  i)ectoral  1.7;  ventral  1.7;  caudal  1.4;  scales  6-57-13.  Bcwly  long  and  low, 
back  somewhat  c<nnpressed  and  a  little  elevated,  anterior  j)rofile  nearly  straight;  hea<l  |M)inted,  mouth 
n<»t  large,  maxillary  reaching  })a8t  front  of  or))it,  lower  jaw  include<l;  teeth  in  villifonn  }>amli<,  outer 
row  in  upper  jaw  slightly  enlarged;  preoi)ercle  and  suprascapular  sirale  strongly  S4^rrate;  <lor8al  tin 
rontinuous,  well  notched,  spines  very  strong;  second  anal  spine  very  greatly  enlarged,  as  long  as  longfiBt 
rays;  l)ase8  of  soft  dorsal  and  anal  with  a  sheath  of  small  scaler,  that  of  soft  dorsal  low;  i^audal  lumtte; 
lateral  line  nearly  straight  save  under  soft  dorsal. 

Color  in  life:  Silvery,  bluish  on  l)ack,  slightly  brassy  on  side,  white  Mow;  i>ectoral  pale-yellow; 
ventral  pale;  anal  and  soft  dorsal  darker,  membrane  of  spinous  dorsal  dark-eiiged;  (»udal  dark  with 
black  edge. 

Found  in  the  West  Indies,  south  to  Brazil.  Two  specimens,  al)out  10  inches  long,  one  froin 
San  Juan  market,  the  other  from  the  Rio  Loiza  nearCaguas,  more  than  25  miles  from  the  (XMwt  and  in 
fresh  water.  Five  young  examples,  eat^h  2  to  3  inches  long,  were  taken  in  the  seine  at  Aguadilla. 
This  siHJcies  is  said  by  the  native  fishermen  to  utter  the  grunting  noise  characteristic  of  the  ^unily. 
Though  not  large,  it  is  nevertheless  a  good  fcxxl-fish  and  is  highly  vahuHl. 

lYiMiponm  ramosum  Poey,  Memorias,  II,  186, 1860,  Cojimar  River.  Havana, Cuba. 
PomadoiU  ramosus,  Jordan  &  Evermann,  1.  o.,  1334, 18tf8. 
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Family  XLVI.  SPAKII).4:.     The  Porijics. 

IVhIv  olilong,  or  more  <»r  U*»<s  elt*vat<Nl.  rovrrtNl  with  nithtT  larpt*.  iullitTfiit  scalt*:*,  wliifh  are 
never  truly  <-teiioi<l.  lateral  liiu*  well  <U*vel(>|»e«l,  roiiv'irreiit  with  I»a4*k,  nut  extiMulinjr  '»n  ttiiulal  fin. 
Fleuil  larjre.  crvst**  on  »kall  ibfiially  laiyi^ly  ik'velo|Kil.  No  sulnirhital  stay.  Mmith  small,  tcnninal. 
low.  antl  horizontal.  Hreniaxillaries  little  }»rotni4'tile:  the  maxillary  short.  {Hvuliar  in  fonn  an<l  in 
arti<*ulation,  without  supplemental  iMine,  for  most  of  its  len;;th  slipping  un<ler  e<1ge  (»f  the  preorhital. 
whi<*h  foniiri  a  more  or  Ichh  diritinet  sheath:  preorhital  usually  hn»a<l;  t«^»th  strong,  those  in  fnmt  of 
jaws  eoni<'aK  in(*ii«or-like  or  molar;  lateral  teeth  of  jaws  always  hlunt  ami  molar:  no  tei*th  on  vomer  <ir 
|»alatines:  |>ot«terior  nostril  largest,  iL*»ually  more  or  less  ohlong  <ir  slit-like;  lower  pharyngi>als  sejianite: 
gills  4,  a  large  slit  Ijehiml  the  f<»urth :  j»seu(lohranchi;e  largt»:  gillrakers  miMlerate:  gill- membra  lies 
separate,  free  fn.»m  the  isthmus;  pre<)jien'le  entire  t»r  serrulate:  op<»n*le  without  spines;  sides  of  hea<l 
iL^'iially  Si-aly;  dorsal  fin  single,  <*ontinuoiLs,  or  deeply  not4»lu»<|,  spini*s  usually  stnuig,  depressihie  in  a 
gnnn'e;  spines  heteracanthous,  that  is,  alternating,  the  one  stronger  t»n  the  right  side,  thei»theron 
the  left,  10  to  l.S  in  number:  anal  tin  rather  sliort.  similar  to  S4>ft  dorsal,  and  with  .*>  s|»ines;  ventral 
fins  thonu*ir.  rays  i,  5,  with  a  more  or  Unss  distinct  si-ale-like  ap|)endagi' at  l»asi»;  <-audal  tin  usually 
more  or  leHH  i-^ineave  liehiml;  air-l)la<lder  pres4*nt,  usually  simple:  pylorie  ciii*:!  few:  vertebne  usually 
10  •    14  =  24;  inti*i4tinal  canal  .•tliort. 

('aniivon»iis  shon»  tislu*s  of  the  tropical  seai«,  es|>ecially  abundant  in  the  MtHliternim'jin,  the  Keii 
Se:i.  ami  tlie  Wi-st  Indies. 

It.  Ti'tfth  in  fnmt  of  jHw»t  <*«»aical  or  ineiwir-likc.  not  molar:  dorsiil  liii  f*«>iuinuous;  |H«tfrii>r  luMril  ohlong;  iirfoiM^n'Ie 
cnlirt'. 

b.  JM-^-ond  interha'nml  l»one  cnlarRiMl.  tutllowi-d  un!«-riorly.  or  iMMi-stiu|>i-4l.  nifivinp  tht-  jwMrrior  fiid  of  air-Madder 
lu  iu«  anterior  fcritove:  |Mi««terior  nostril  ••lit-lik*'. 

r.  Front  leeth  narniw.  compre»«ed,  funning  lan<"e«)lHt*'  inri^or*:  rirsi  <«|iine-)it^mng  inteniennil  with  an  antronne 
}»pine:  temporal  crei»t  obsolete:  lateral  ere?.t  nowht-n-  r«iale«*ing  with  MipraiM*eipital  ere«t:  iiiterorhital  area 
tlattish.  with  two  low  ridgi*!*:  a  miuiII  foramen  in  en(*h  of  tiK>«'  rtlii>ve  fn.int  of  pupil;  interurbital  an*a  mach 
(Mintracted  anteriorly:  a  stntiigly  pn*;*^-!!!!^  pn'fntnial  pnN-rss.  which  make«  an  iu-ute  angle  with  snpraorhital. 

tl.  Fntntal  Ume:*  partly  |M>nMis  and  giblMtus;  untntrM*  dor^il   >pin«'  uttat-liiMl  <IinH-ily  to  ini4'rn«Mim1:   ihini  don«il 

spine  ver\-  long.  long»*r  than  thr  Iwad Otrvvter 

<M.  Frontal  Umtrn  not  gibbous  nor  (lorouji:  aiitrurye  dorsal  ^pino  uttache<l  to  iiit«TTii>unil  by  u  long  pnH*er«<  or  spur, 
thinl  don«I  i«pine  about  half  hea<l Stenotxiiiu* 

rr.  Front  teeth  conical  or  canine-like:  tirst  spine-liearing  intemeunil  without  nntrorx'spine:  tenifMinil  crest  very  thin 
and  high,  joining  lateral  cre>t  which  forms  |tart  of  margin  of  orbit  alM>ve  mi<ldle  of  eye.  l>oth  crestji c<jale?icing 
with  HupnuK*cii>ital  in  caveniouK  anteri(»r  imrt  of  interorbital  area:  intenirliital  area  somewhat  contracted 
anteriorly:  prefrontal  procesn  ver>' stn>ng.  making  an  obtUMi'  angU*  with  supraorbital.  thi.t  procew  forming  a 

ci»mqiicuoU8  knob  al)ove  the  long  posterior  nostril Calami's, K7 

bit.  Second  interhsenial  spine  normal,  not  ••ften-<*hape<l." 
'  *         '7.  Front  teeth  conic,  not  comprvape*!;  no  inclfM>ni:  iKfipital  i*rei*t  c«iale«*ent  with  temporal  cpei»tJ«:  no  antrorHe  Hpine 
on  flrnt  intemeural:  dorsal  npinefl  UKually  11  to  la. 

/.  Anterior  teeth  in  lioth  jaws  strong,  decidedly  canine-like:  Uwly  more  or  lerw  deep  and  compre^wed Pacjri's 

re.  Front  teeth  ineiw>r-like:  no  canineii. 

g.  InciM>ra  broad;  molars  in  2  to  4  iteries  in  each  jaw. 

h.  Finit  »pine-bearing  intemeural  with  an  antn>n«4'  !>pine  in  frrmt. 

I.  SupnuKrcipital  and  temporal  crevta  nowhere  coaleM*ent.  int«'rorbital  area  not  sw<illeii:  fnmtal  Imne  in  interorbital 
area  thin,  i*oncave  in  tranxven^e  9ection:  temporal  cre?<t  low.  st'iianitiil  fnun  MipnKK'cipital  crest  by  a  flattish 
area  which  extendji  forward  on  each  Mde  of  HUprat M'cipilal  <*rest  and  to  griMtve  of  premaxillar}-  t>pinefi.  In<'iM»n« 
coni^icuoiuly  notche<1 I.a«;oih»n 

i7.  Supraoccipital  and  temporal  erestM  coalei«cent  anteriorly.  lM»th  disapin'uring  in  the  giblious  inten^rbital  area; 
frontal  lione  lH»tween  eyea  tr«tu«ven»ely  convex  and  nmre  or  less  luineyi-omUnl;  temporal  cre*it  Keparateil  from 
occipital  cre«t  by  an  excavated  area  l>ounded  anteriorly  by  lateral  <'r\M.  which  merges  into  HUpracMrcipital 

above  eye.    Incisors  entire  «»r  with  a  shallow  not4'h ARCHOflARcrs. «8 

hh.  Fintt  !ipine-l)earing  intemeural  without  antmrx;  spine  aliove:  skull  essentially  ah  in  ^rrA<Miri/iu,  frontal  bone 
more  cavemou>i DiPijoni's 

Qenns  87.  CALAKUS  Swaimon.     Pet  de  Plumafl. 

Bo<ly  oblong,  c<»mpre«He<l,  }ja<*k  elevateil;  head  lar^e,  preorhital  deep;  mouth  small,  teeth  Htr<in^, 
th<iee  in  front  conical  or  pointed,  th«w?e  <m  si<les  molar;  preopercle  entire,  jK)*!«terit)r  nostril  slit-like: 
dorsal  fin  rather  low,  not  much  notched,  soft  rays  low,  not  scaly;  caudal  well  forkeil:  anal  spines  small; 
pectoral  rather  long.  Se<*on<l  interha^nial  Nine  enlap,re<l,  hollowt»tl  anteriorly,  or  pen-shape<i,  re<viving 
IHjeterior  end  of  air-bladder  in  its  anterior  jrriHive:  first  spine-bearing  intemeural  without  antrorse  spine; 
temporal  crest  very  thin  and  high,  joiniui;  !:i(en«l  crest  which  fonuD  part  of  inaixin  of  orbit  above  middle 
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of  eye,  lx)th  crestfl  coalescing  with  Hiipra<x'cij>ital  in  cavemouf*  anterior  j»art  of  interorlrital  area;  inter- 
orbital  area  Homewhat  contracted  anteriorly;  prefrontal  procens  very  strong,  making  an  obtuse  angle 
with  supraorbital,  this  pHx-ess  forming  a  conspicuous  knob  alK>ve  the  long  i)Osterior  nostril. 

Shore  fishes,  remarkably  distinguisheti  by  the  structure  of  the  interhaeinal.     This  genus  ctmtains 
numerous  very  closely  related  species,  all  American  and  all  valuetl  as  food-lishes. 

Cai.amcs: 

#1.  SchU's  oonifMirativcly  Kiiiall,  K  or  9-r>l  to  r>8-18  or  19:  about  r.  vortical  rows  of  M*ali'H  on  haw  of  pn^oiKTcU'.  wiih 
alLM)iit  12  M'ah'H  (ftiteriiiK  into  formation  of  lower  margin :  spfTit***  of  largo  xixv,  with  proorhital  <lo»*|»,  |»oetoraI 
tin  long,  and  outor  tooth  Ktmiig. 

b.  Ho<ly  very  doop.  hack  olovato<l,  depth  in  a<lult  half  length  to  hatuMtf  caudal:  outor  tooth  alMMit    ■  -  -  in  nunilMT. 

outer  one  on  each  side  in  one  or  both  jaw8  somotimos  onlarge<l,  oanine-liko:  Mimotiinon  dirwte<i  forwanlw, 
08pei'ially  in  adult. 
r.  Freorbital  with  reticulations  of  bluish  ground-color  around  bronze  K[>6ts;  caninca  of  upper  jaw  iiaually  verti<ral, 
but  sonietimos,  especially  in  old  examples,  dire<'ttHl  more  or  le>w  horizontally  forward;  l)ody  deei>er  than  in 
other  si>ecies.  depth  1,9  to  2.25  in  length;  anterior  pn>Hle  not  very  steep,  slightly  curvinl;  depth  of  preorbital 
less  than  Imlf  head adamu*,  \fA 

' cc.  I'reorbital  regitm,  snout,  cheek,  and  operc^Ies  brassy,  croKse<i  by  horizontal,  wavy,  non-n^ticulating  lines  of  violet- 
blue,  brightest  on  preorbital  and  snout;  a  sky-blue  blotch  behind  eye  over  o|)en'le.  extending  a  short  distaiwo 
on  b(Kly;  outer  canines  of  upper  jaw  directed  horizontally  forwanl,  except  in  very  young,  these  t4*elh  longer 
than  in  ('.  cnUimtu;  anterior  pn»tilo  nearly  straight  and  very  steep  tr>  na|K>.  then  .stnnigly  convex. 
d.  Kye  aUmt  4  in  head;  side  with  dark  crossl>ands;  blue  lines  on  preorbital  reticulating;  iris  dark proridru* 

dd.  Kye  larger,  alsait  3.5:  side  with  bluish  longitudinal  lines;  blue  lines  on  preorbital  not  retiiMilating;  iris  yellow. 

knidaUi,\^A 
hb.  B<Mly  more  elongate,  depth  2.17  to  2.75  in  length. 

c.  rpper  jaw  with  a  stnmg  antn>rsc  canine  on  each  side,  as  in  f '.  proridetm;  preorbital  with  blue,  wavy  stripes; 

preorbital  deep;  dorsal  high;  pectoral  reaching  fn nit  of  anal;  chtH'k  with  blue  flexuous  linos,  ana.stomosing 
and  forming  rivulations:  spinous  dorsal  edged  with  black pfniitdula 

re.  lTpi>er  jaw  without  antrorse  canines,  anterior  teetlj  stnmg,  j- «.*>"<"  *>'»  each  side  <»f  upi>or  jaw  more  or  U^ss  enlarged; 

body  rather  oblong,  .snout  long  and  iK)inted,  anterior  profile  forming  a  nearly  even  curve  to  front  of  dorsal. 
(Jolor  dull-brassy  with  little  blue;   a  faint  blue  Ktri|H*  below  eye;   preorbital  dull-cop|HTy,   usually  plain, 

sometimes  faintly  veined  with  bluish.    Young,  as  in  (»ther  sijocies.  with  dark  crosslmnds iHtJtmndn,  1.55 

Qrammatkus: 

an.  Scales  comparatively  large,  6  or  7-46  to  52-1.3  or  14;  about  5  vertical  rows  of  scales  on  ]»as««  of  preo|>orcle,  with  alioui 
9  scales  entering  into  the  formation  of  lower  margin;  no  antrorse  canines. 
/.  Pectoral  fin  long,  about  3  in  body. 

g.  Scales  of  moderate  size,  50  to  52  in  the  lateral  line.  Body  very  deep,  the  l»a<'k  elevat<»<l,deptli  al»out  2.2  U*  Iihho  of 
caudal;  longest  dorsal  spine  about  half  head. 

h.  I 'anines  moderate,  about  ~    :  preorbit^il  broad.  it«  least  width  aliout  2.25  in  head.    Body  nioiiorately  itmiproHsotl. 

rather  elongate,  back  only  moderately  elovatAHl,  anterior  [»rofile  conv<*x  to  eye,  thence  straight  to  |K>int  of  snout. 

Color  smutty-.silvery,  with  dark  cnwsbands;  blotches  on  Hns;  no  black  axillary  spot IfucoftU'int 

fjff.  J^cales  large,  about  46  (45  to  4M)  in  lateral  litu';  Iswly  rather  elongate,  depth  alniut  2.25  in  Usly;  longest  dorsal  spine 
about  2.5  in  head. 

i.  Canine  small,  about  ^^;  eye  large,  :{ in  hoa<l;  d«)rsal  spines  xi;  preorbital  narn»w.  about  equal  to  eye.  Dorsal  out- 
line forming  a  comparatively  regular  an-h,  back  being  elevate<i,  anterior  prc)file  steep  and  nearly  straight, 
(-olor,  plumbeous-gray,  with  a  blue  si>ot  on  each  scale,  preorbital  with  blue  streaks:  abluestn>ak  Ik'Iow  eye; 
a  blue  point  in  axil mnrrop* 

ff.  Pec'toral  fin  short,  about  3.5  in  body. 

jf.  Dorsal  outline  forming  a  comparatively  regular  arch,  anterior  profile  from  snout  Ut  base  <»f  spinous  d<»rsal  evenly 
<'onvex;  Iwck  elevated,  depth  in  adult  about  2.17  in  length;  canines  subeiiual.  ^^^:  preorbital  not  ver>' deep: 
{lectoral  shortish.  Color, dull  silvery,  with  {learly  spots  on  scales  of  back;  pn>orbital  bluish,  plain,  .)r  with 
l>early  markings,  without  blue  striiK's;  a  faint  pale  streak  below  eye;  axil  with  a  small  inky-black  siM»t;  crows- 
bars  on  body  usually  i>ersLsU*nt jHinta 

jj.  Dorsal  outline  not  forming  a  regular  arch,  anterior  profile  straight  fn>m  base  of  spinous  dorsal  to  nape,  where  a 
rather  nharp  angle  is  formed,  thence  straightish  above  eye,  snout  convex;  body  rather  elongate,  depth  about  2.5 
in  length. 

it.  Preorbital  deep,  nearly  twice  diameter  of  eye;  canine  teeth  ^^.  Body  (»blong,  l>ack  little  elevate«l.  anterior  proHle 
unevenly  curved,  very  convex  before  eye.  Color,  olivaceous,  with  dark  bars  or  sprits,  <"onters  of  many  s<'aUs 
[>early;  6  yellowish  spots  along  lateral  lino:  preorbital  brownish,  usually  with  dashes  of  golden-yellow;  mem- 
brane of  opercle  orange;  fins  mostly  barred  or  sfKKted arctifrom,  1 'yi 

kk.  Preorbital  not  deep,  pectoral  short,  1.2  in  head:  dorsal  fin  low,  longest  spine  about  3  in  head;  canines  |,  moderati'. 
equal.  Body  little  elevated,  the  anterior  pn>flle  rather  stnmgly  convex,  curve  continuous  fnnu  snout  to 
middle  of  dorsal.  Color,  olivaceous,  with  darker  cnisslmnds;  preorbital  plain;  a  dark  axillary  spot:  a  blue 
subocular  band meditu 
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163.   Calamua  calamus  1 1 


k  VhI. 


*■  timi.. 


:  S-m. 


'f   l-OTU- 


llewl  :l.l:  'IfplliL'.L':  i'yi-:{.4;  »ii.)iii  I.H;  maxilliiry  2..i;  intf mrliital  :i.:i:  |.n.-.jrbiliil  2.1;  I).  \i[,  12: 
A.  in,  H);  )ifclo»l  0.!t;  vcnlnil  l.h;  caudal  1.2;  N-aW  K-i4'lHi  te<-lh  in  the  outer  mw  in  fruiilof  tai-li 
jaw  fnlaryt^l  liut  without  i)ii4iiict  canines.  Antcrinr  jirutile  Uynii*  it  ivjnilar  ciirvt-  from  ti|>  •>(  I'nnut  tu 
iliiiKi),  Mvt-  in  a  tunall  niiei-iin*^)!,  whii'h  htw  a  'li^'tim■t  ili-pretwiim  alHivo  f  vf. 

('■>l<>rin»|>iri(t<:  Ni>l  loarkeilly  .liflvrrnt  ln<ni  tliat  nf  oIIkt  t'\ain|>W  nf  tlic  r^ix^-in*  xf  liiLimu/ 
inllif  iiillei-tion. 

Fivf  exaniplm,  :i.n  tn  K.75  infhi«  Umg,  (iilkt-tol  at  .\rn>yii,  Itayainiez,  unil  B(H(tii-n>n.  The  ranf^ 
of  thin  Npn-it-s  in  froiuthi-Klnriila  Kt'jT  mmthwanl  iimotigthf  Wert  Iiiiiics.  It  liusliwn  ni-wnieii  frrnn 
Martiniiiup,  Jaiiiaii'a,  CHilw,  ami  variuui'  puintrt  in  Aiutlieni  Fluriiia.  It  uttaitiH  a  ifuiftli  of  about  a 
foot  and  a  weigtit  rif  a  pound  or  iiioiv.  Thi«f  pefii  in  market  [injlialily  ilo  nut  avt'rain;  over  half  a 
pound  in  weiftht.  It  ia  an  excellent  f'HxI-tii'h  and  alnayi  cininiamli'  a  fair  priif.  At  Key  Went, 
and  ajiinrently  in  Piirto  Rieo  alr>o.  it  U  iiMiiilly  taken  with  h<H>k  and  line  aiid  affonln  Mime  )<|inrl  an  a 
^nie  fixli. 


<5<^^<. 


r.  tliM.  hlih..  II.  J 


1B4.   Calamua  kendalli  Kve 


II  A  Man<h- 


■riiw: 


lletul  ;>.l;  ileiith  2A:  eye  .tM  Kiiout  !..'>:  maxillary  iA;  iniemrhilal  :l..'>:  |in-<irl>ital  2.1;  I>.  xii. 
r.>:  \.  Ill,  10:  jiectoral  1;  ventral  l.K;  etiniial  l.:{;  wale,"  7--%."!- Hi.  B.Mlydet"p.  bai-k  Hironicly  e1evat««1, 
niore  H>  than  in  ''.  litjonaiUi.^ml  less  than  in  ('.  nil'imutiiT  <\  f>r"Ti<l.-iui,  anterior  profile  a  nearly  r^ular 
i>urve,  lacking  ttieabnipt  nuchal  elevation  of  thoM'  i<peciet<;  eye  larye.  larger  than  in  C  priiridfiii;  7  or 
ft  niWH  of  KxleHOU  eheek;  teeth  about  a«  in  r.  ;ir"rii/f»«;  luolarx  in  two  or  more  rowm  on  fidex,  thow 
of  inner  row  much  the  largnil,  thoee  in  front  iMHiiniinj;  more  nunierouH  and  mei^ng  into  canlifonn 
leetli,  the  nioHt  anterior  of  which  in  each  jaw  are  Honiewhat  enlaived;  in  front  of  upper  jaw  are  2 
miirli  enlarged  antroree  caninei'.  iim-e<l  nliehtly  npwanl:  liighirvt  dormi  Hpine^.'  in  heail,  second  anal 
xpine  4.6. 

('<)li>r  in  fpiritu:  Silvery,  ciiiei'  with  bhiiiili  lonptudinal  linei"  followiiijr  rows  of  (•calec.  plainest 
aliove;  a  pale-blue  line  Uirilering orl>iI  Wlow:  ."onie  liliie  lineHon  preorbital,  not  evidently  reticulated 


BiiLLi-rriN  ( 


mill 
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iridfiit;  irin  yeiUiw;  irtlH'rwine  an  in  I',  jiroriilam,  tci  which  thin  epcxrien 


liiiig,  colloi-teil  at  Mavaffiie;:,  Jaimary  20,  ISftO;  U  nlliern, 
r.>y..,  ar,.  mon^  Hieii.W  (-le|.th  2.3  am!  2. -IS  in  IfiiRlh), 


it<  very  clotic. 

TyiM>,  No.  4iKMi2,  U.  S.  N.  Sr.,  10. 
oaiTh  S.r)  iiii'hiiH  long,  tntiii  Maytigiu') 
Init  nut  iliHerinj;  in  any  other  (-hurseler. 

Thin  sjiwiiM  Ih  jin)bably  nut  i mini  alxiut  Pcirtu  Ricii,  oa  it  was  iihtainiil  oiiiy  at  Mayagiic/ 

Arroyo.     It  waw  not  ni>Ii«ti  in  any  rif  tin'  inarki'ls.     Ijky  all  iithcr  tneinlxTH  of  tin'  )ff>nnti,  iiuwe 
it  io  cliiiibtk-HH  a  giHxI  fcxHl-nHh,  nml  iimlntlily  roai-ln-s  a  li-nj^h  of  a  foot  or  nmrc. 
itilnMHitrmlnlli  Kri-rmnnii  Ai  MhthIi,  Ke|iL  l.'.  S.  F.  C.  IBM  (Iki-.lv),  :i.'V<.  Hhj'OKIIi-i.  [^>rlri  RIii>. 


IBB.  Calamus  b^onado  (Bli 


JiJl-hecul  P'irgti ;  linjntuulo. 


Heail3.2;  liopth  2.3;  cye3.;J;  wiout  1.7;  maxillary  ZA;  intertirbital  3.3;  iir«arl>ital  2.1;  I),  iir,  12; 
A.  Ill,  10;  [ni'toral  O.t);  vuntral  1.4;  cauiJal  1.1;  walew  "--W-IT.  TSiKiy  low  i-li'vatwl  tliaii  in  ('.  'iil'imtir  ur 
C.  prvriileiiK,  wioiil  more  iMiinteil,  anterior  [irofile  not  ao  Hteeji,  riling  iu  a  nyular  ciirvi-  U<  front  of 
iloMil;  anterior  t<i'lh  c[ilHr)!i><l,  iH^oniintt  very  strung  in  ailult,  onr  mi  iiu-li  Hi<li<  oji  fnnil  of  n|>]>i'r 
jaw  iiHiially  cnlargiHl  atul  ianini>-Iiki',  hut  not  iintr<in<e. 

Color  in  NiiirilH:  Dull  dUvb,  with  bluuhutfr;  faint  tuni^pluillnal  linexof  blue;  al>hu-liiivlH)r<.loriui; 
orbit  below,  and  one  alHJvt'  imelril,  exteniliiig  on  fureheail;  olHK'uru  irrt^ular  lilue  lintis  on  )irf.-orbital; 
caiiilal  faintly  anil  olM-urely  liarre'l. 

Thia  )M>Tgy  is  fonuil  throughout  the  Wei*t  Inciiei'  anil  north  Ui  Hiiutheru  Florida.  It  is  the  mont 
abundant  epecint  of  the  geiiuf  anci  ivachen  this  iargent  Hize.  We  have  esaniineil  t<i>ecinienK  2  f(«t  long 
anil  wttighiug  8  or  10  puiin<Ji>.  The  average  weight  of  those  naually  caught  does  not  fxi-eeii  5  or  C 
puiuidB.  It  frequentH  Hmoiith  roi'k  Ijuttimi  uimn  which  it  in  raid  to  B[iawn  in  July  anil  .\iigiiHl.  It  i;- 
one  of  tilt'  niiRtt  i-iminiDU  Niitu'ite'  almiit  Porto  Rii-o,  at*  eUiewhere,  and  ix  aaid  to  lie  finind  at  all  rieBMinn. 
BeiMiiHe  of  itH  largi>  piiu'  it  ii*  more  im|KirIant  tm  a  fixMl-flnh  than  any  of  it^  congeners,  though  itM  fiiwli 
iHi^iniewbHt  i-oaiKi-.     It  in  taken  in  the  hi>ok-an<l-Iini.-  KHhery  and  also  in  various  fiah-traiKi. 

I  lur  I'ullei'tiiin!*  contain  5  examples,  eai'h  6  to  K  ini'heH  lung,  obtaintxl  at  Puerto  Real  anil  Arroyo. 
Othem  were  neeu  in  the  [HMueaDioii  uf  the  liHhermen  at  lhi>i>e  jilaoee. 


THK    t'lrlMES   OV    yi^KTO    BtOd. 


AilWJui  r>ii>iiiiii>  F«y.  llraii>riK.>.  tl.  IW.  Iwlu,  llavuna. 

•  ia.iiiiMtpltimilidaGiilch<iiKI.  Rtv.  hiet'K  iiy.  ManhiUiiu-. 

1B6.  O&l&mua  arctifrona  (ii«xit?  A  IV-aii.     flniM  Piirgii;  S%u!  I'nrgn. 

\Uiu\  'A.-A;  ilepth  2.:);  eye  X*\  fnout  l.M;  iiiaxitUry  3.4;  inleniTbituI  :t.''i;  )>rt^rbital  2.8;  I),  tii, 
12;  A.  111.  Ill;  |>ei-t<iTal  I:  vt-ntral  1.4:  ivuilal  I.I;  xcaltw 5-17-12.  Ba(.-I[  not  invally  t'lcvatetl,  aiitt-rior 
[initili-  iiiit  HlH'p.  a  Hlinlil  a.ng\v  in  fniiit  r.t  i-yi';  »liinit  ^  rnWK  "f  tuftXvti  im  clieek;  «  tu  10  t«*tli  in  fmnt 
r>f  mi-li  jaw  hIhiuI  t^jiially  Hi1aTV<:^l  aii<l  i'aiiim--liki-. 

('••Iiiriii  spirits:  OJivaii'<>u>>,  lihiinli  a)K>vi-  the  tnink.  with  ti  or  7  nlticun' ilurk  vertiral  liari",  with 
Kiiittcriiitiilurk  HjMitii  liftwtfii  llifiii;  liiiiiitar  ilark  H[>iiti' on  ii|ien'1caiiil  I'lieck;  MitiM  ami  lop  of  IihuI 
■lurk;  a  linAil  ilark  liar  fnmi  I'Vf  iit rai|f hi  iliiH-nnanl  hi-pmi  chivk;  [hh-IhriI  |inlt'.  vvnlrnl:'  llliwtty  >lark, 
c'llor  piuiiifsl  iiiHiii';  vt-rtii'al  rni"  witli  dark  I'haiW. 

Tlie  ^raKi  potyy  \v^  hitht'iio  Iim'h  kimwii  only  ln>iii  variniL->  plaits  on  Ihc-  Floriila  oo««l  fmm 
Hfnaacolu  luid  Bi^iiynf  Bay  foiitli  to  Kfy  Wei't.  anil  htw  not  nnlil  now  U-en  rp|Kirteil  from  the  West 
Iiiiliw.  Thf  only  fxani]>)i'  m^-n  by  lis  in  Porto  Kii'.i  i^  7  in.-li«'  l.mg,  anJ  whm  «int^l  at  San  .Vntonio 
Briiltfe.  TliiH  \*  {imlulily  tlii'  Hnialli-Kl  KfHvitv  uf  tin-  fn-niiH.  raivty  ■'Xttwliii);  a  fi>il  in  length,  lint  in  a 
trool  fo-l-ti^h  w-hen-virfomKlinsntlii-ifnt  iimiil><'r<.     Il  ix  iixiially  lakt-n  with  haul  H-m>». 


Whilo  tho  oilier  poT)(iti<  arv  tii<ually  fnuml  on  liani  luttoin,  the  grase  porgy  frequents  the  mnre 
>'ha1loH'  water  where  there  in  an  alMinilanoe  of  gnii*)  or  'itlwr  M|iiatie  vegetation.  The  1iinile<l  area  of 
Ihis  Wirt  of  iKHlimi  almiit  I'orto  Bii-o  donbtlei*'  aii-onnls  (..r  the  «'an-ily  of  ihii  Kjiei-iii'. 

'ii;.iin«..irrtt^nm«<ii..l.-Alk-«ii,  Pn»-.  r.  S.  N.  M.  1«!,  JiV  l',.n««.lH:  Jonlan  d:  Evt-nnBDIi.1.r'..i:<.V>.ltW. 
(bau  *%.  ABCHOBABOITS  QUI.     Shmpthnd*. 

B<«iy  roliuit,  eliort  ami  <le«p,  ooiiipreueed,  covered  with  lar^  «iilei'.  Head  deep,  mouth  moilemte. 
jjwi<  with  broad  inriMiiRf  in  fnint  ami  coarse  niolan<  on  i<ide>^;  inritara  entire  or  with  a  i<ha1li>w  notch; 
|H>i<terii>r  noetril  t^lit'like;  iiiierele  entire.  Dorsal  and  anal  spinee  etrong,  soft  parts  of  (in  short  and 
rounded;  a  pruitimbent  spine  befuri>  dorsal;  cauilal  forked.  Giltiakers  small.  Suprsoccipilal  and 
temporal  cr«i<ti>  <-ualei>ceiit  anteriorly.  Imlh  disappearing  in  the  gibbous  interorbital  area;  frontal  l>one 
lietwecn  eyes  transversely  convex  and  more  or  lews  honeycombeii;  temporal  crert  t«|«rateii  from 
occipital  crest  by  an  cxcavaled  area,  tH>unde<]  anteriorly  by  lateral  crert,  which  merga^  inlo  snpraoc- 
I'ipitat  above  eye. 

This  genus,  likeXajfoJun,  Snujfuinun,  and  ^Xryn/ir,  which  show  theaame  character  of  the  procumbent 
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dorsal  spine,  is  confine<i  to  American  waters.  There  are  two  eolor  tyjHJs  in  the  genus,  one  group  l)eing 
made  up  of  species  with  l)road  hlack  crossl>ands,  the  other  of  species  with  golden  streaks  and  incon- 
spicuous crosslmnds,  resenil)ling  the s|)ecie.s  of  hnjotlon.  The  common  sheepshea<l  {A.  profKttacephaliut) 
is  the  most  important  memlx*rr>f  this  genus,  hut  is  not  yet  known  fnnn  any  j>oint  in  the  West  Indies. 

Sai.kma: 

a.  Oc(;ipital  crest  rather  thin,  its  houeyetnnb  structure  not  exp<»Ked.    Species  with  Mtreaks  of  steel-blue  and  {coUlen. 

dark  <'n)hHban<ls  imrn»w.  disap|H»arinK  with  age.  alKUitoiie-thinl  the  inter8|>aees:  a  black  humeral  spot. 
h.  lK>nttil  Ki»ines  V.i:  liici.sorM   ^  on  each  side,  side  «)f  back  with  S  or  9  K(»Ideii  stn^akK,  which  arc  narrower  than  the 
metallic-bine  intersi>a<'es. 

c.  ik'B.\es  d-Ab-Ur,  {lectoral  fin  not  quite  reaching  second  anal  spine;  Ixidy  rather  deep  and  cumpreK«ed.     Ineiisors  'I   on 

each  side,  entire,  or  with  u  shallow  notch.  Fifth  dorsal  spine  highest,  '2  to  '1.'^  in  head;  second  anal  spine 
strong,  recurved,  2.5  in  head.  Olivaceous,  silvery  l>elow,  upper  [tartji  with  golden  longitudinal  stripes  alter- 
nating with  blui^ih  interspaces;  humeral  sp«)t  larger  than  eye unimaaikUtu.  157 

bb.  Dorsal  spines  12;  incisors  |  on  each  side.    Pmfile  with  a  slight  depression  above  eye;  setiond  anal  spine  much 

longer  than  third.    Color,  grayLsh,  belly  white;  8  golden  longitudinal  bands;  a  black  shoulder-spot tridenn 

Archiwakgi'k: 

aa.  Occipital  crest  broad,  its  honeycomb  stniclure  plainly  exiMtsed  at  upper  margin;  dorsal  spines  12:  species  without 
blue  or  golden  markings,  but  with  alMUit  seven  broad  black  cnissbands  crossing  body;  no  distinct  shoulder-s)K>t. 
Body  much  compressed;  dorsal  outline  stnmgly  arche<l:  ventral  outline  almost  straight.  Profile  straight  and 
steep  anteriorly.  Incisors -J,  entire  or  slightly  eniargin ate.  st^rrate  in  young;  molars  in  3  series  al)ove,  in  2 
below,  those  of  inner  series  larger,  those  IxOiind  in<:i«or8  very  small.  Jlighest  dorsal  spine  1.^  in  head;  seeoiul 
anal  spine  about  twice  in  head,  much  longer  than  third. 

d.  Incisors  bnmd,  their  breadth  about  half  their  length.    Scales  8-4H-15 pnilHiUtcepfuUiut 

dtt.  Incisors  narrower,  their  breadth  2.5  in  their  length.    Scales  7-44-14 arie« 

157.  Archosargrus  unimaculatus  (BI<h'1i).     "  r/»o/><i  AnuiriUa." 

(Plate  26.) 

Head.S.4;  depth  2.15;  eye 4;  snout  2.8;  maxillary  .S;  mandihle^.  1;  interorbita)  .'i;  i»nH)rbital 4. 1 ; 
D.  XIII,  10  to  12;  A.  HI,  10  or  11;  pectoral  rt;  ventral  1.8;  caudal  1;  sc*ales  8  or  9-45  to  50-14  to  Iti. 
B<»<ly  tivate,  deep,  strongly  <*ompresHe<l,  antt^rior  profile  stet»p  and  convex;  mouth  small,  maxillary  not 
reaching  front  of  eye;  jaws  equal,  anned  with  strong,  hn>ad  incisors,  their  edges  sometimes  notche<l,  .'I 
on  eacli  side  in  upper  jaw,  4  on  each  side  in  lower;  3  n>ws  of  molars  of  various  sizes  above,  2  rows 
l)elow;  scales  nuKlerate,  regular  and  cycloid,  an  enlarge<l  scapular  sctale;  dt>r8al  fin  continuous,  spines 
strong  and  sharj),  graduate<l,  middle  ones  higlie^t,  2.5  in  head,  soft  rays  low,  last  longest,  3.(»  in  head, 
base  of  soft  tin  with  a  low  sheath  of  small  scales;  second  anal  spine  stnmgest,  somewhat  nnnirved,  2.5 
in  heatl,  soft  rays  short  and  weak,  with  Itasal  sheath;  jHH'txiral  very  long,  slender,  reai^hing  front  of 
anal;  caudal  well  forkinl,  lol)es  sul)e<|ual. 

C()ior  in  life:  Pale  liluish-silvery,  bluish  above,  side  with  9  to  12  narrow  l)ra8sy  lines,  5  al>ove 
lateral  line,  somewhat  irregular  l>ehin«l,  thos(»  ]h»1()W  l»roader,  more  n»gular,  an<l  fainter;  head  Iduish, 
with  brassy  bars  behind  eye;  under  parts  white,  throat  rusty;  dorsal  pale-bluish,  brassy  at  Iwise,  ti|)H 
of  spines  darker;  iK'ctoral  ])ale-gr(.M:Miish,  washe<l  with  rusty,  its  Imisc^  with  yellow  blot<'h;  ventral 
chiefly  orange,  inner  ray  white,  tips  of  other  rays  white  and  violet;  anal  dirty-orange;  caudal  rusty, 
washeil  with  olive,  middle  rays  black  at  tip.  In  spirits  then'  is  a  diffuse  black  shoulder-s|)ot,  usually 
smaller  than  eye,  under  lateral  line  several  rows  of  scales  back  of  its  anteritir  end,  faint  or  invisible  in 
life;  tlie  young  have  H  or  7  diffusa*  vertical  liars,  not  ol)st»rvtHi  in  life. 

Found  among  the  Florida  Keys  and  in  the  West  Indies  south  to  Kio  Janeiro,  o<H;asionally  a«  far 
north  as  South  Carolina;  recorded  from  ('hark»ston,  Key  West,  Cuba,  Jamaica,  and  Brazil.  It  is  an 
abundant  and  important  f<K.)d-fi8h  in  Porto  Rico.  Our  collection  contains  S|)ecimen8  4  to  9  inches  long, 
from  San  Juan,  Puerto  Real,  (iuanica.  Ponce,  and  Ilucari's,  In  the  market  at  San  Juan  it  was  nottnl 
as  one  of  the  most  common  sjK'cies.     Though  not  re^whing  a  large  size,  it  is  an  excellent  pan-fish. 

ScUt^na,  Mnrcgrave.  Hist.  Brasil.,  IM,  1W8,  Brazil. 

Bream,  Browne,  Jamaica,  440,  No.  1.  MliCi,  Jamaica. 

l*<rca  unimnculdtn  Bloch.  Ichthyologia.  pi.  3l»8, 171»2,  Brazil:  on  a  figure  by  Prince  Maurice. 

Sparine  ml iui  I-^icc|K«de,  Hist.  Nat.  Poiss.,  IV.  VM\,  IHftK  Brazil;  )Mise<l  on  P.  uninuieulata  of  Bloch. 

Sari/uif  huuu.ri-VHiculatuif  Quoy  &  (iaiinanl.  Voyage  Freycinet,  Zool.,  297,  lM2f),  Rio  Janeint. 

.Srir/;MJ* //aif>/<;»<(i/M*«(Ujvicr»fc  Valenciennes.  Hist.  Nat.  PoIks..  VI.  iH).  IKM),  Cuba. 

Cl/nunluji  hriuiKi  (ironow.  Cat.  Fishes,  ed.  (iray,  .Vi,  18,'>l,  S<mth  Can)lina. 

Sargmt  cnrihtuM  P(H'y.  MemoriiLS  II,  197,  18<'>0.  ('uba:  Fauna  Puerto- Klunefla,  :i'2H,  1M8I. 

Archotarffut  unimactUatM,  Jordan  <&  Evermann.  1.  c.,  1359.  1S«.».h. 
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Family  XIVII.  GERRID.^.     The  Mojarras. 

IVxly  ohloiig  or  elevat*?<l,  i*»nii|nv»*e<l.  roviTe<l  with  laiyt*,  siii<H>th  K-ales;  lateral  line  txmtinnoup, 
•  Miiruirent  with  back;  mouth  m<»<lerate,  extnMiiely  i»n»lnu-tile,  <les<vinling  wlieii  |>n»tnide<l.  spine?*  of 
pri'iiiaxillar}'  extendinj^  to  alK)ve  eye.  rlosinjr  a  «leep  >rn>ove  in  top  of  ht»a«l;  maxillary  without 
supplemental  brme,  not  nlippiu);  under  very  narrow  pn^irhital,  it.^  surface  silvery,  like  re:<t  of  head; 
liHse  of  mandible  Kcaly.  a^lit  between  it  and  pre«»rbital  to  |>ennit  its  free  nuttion;  lM»th  jaws  with  slender, 
villifomi  teeth;  no  incisors,  i-anines,  nor  molars;  no  te«*th  on  vomer  or  {kalatines;  preo|ien'le  entire  or 
s«'rrate;  sides  of  heail  scaly;  nost rils double,  ri»und;  j>seudobranchi{e<'ontvaliHl;  gillrakeiN  short,  broad; 
jrill-membranes  separate,  free  from  isthmus;  dorsal  tin  single,  n>ntinuous  or  deeply  notclu^l.  spinous 
and  soft  portions  altout  equally  <ievelopeil,  with  a  si-aly  sheath  along  Imse;  dorsal  spines  usually  9  or 
10;  anal  umially  with  3  spines;  soft  portion  of  tin  similar  to  soft  dorsal  but  shorter;  ventral  fins 
thoracic,  i,  5,  rather  cloe«  together,  slightly  }>ehin<l  j»ec{orals;  branch ioetegals  6;  lower  pharyngeal 
lK>De8  cloee  together,  often  appearing  to  \ye  united,  teeth  blunt;  air-bladder  present;  pyloric  cseca 
rudimentary;  vertebrae  10-*   14  =  24. 

The  Gerridst  comprise  6  or  8  genera  and  al)out  40  species.  Four  .\merican  genera  art»  n<»w  recog- 
nized, and  each  is  representeil  in  Porto  Ri<-an  waters  by  one  or  more  si>e<*ies.  They  are  carnivorous 
fishes,  of  nnxlerate  or  small  size,  inhabiting  the  tn)pical  seas,  differing  <*<»nsiderably  in  form  and  in 
development  of  spines;  the  intergradations  are,  however,  very  |>erft*ct,  so  that  but  for  the  oste<:»l<jgi<.'al 
pe<'uliarities  of  certain  species  all  might  lie  place<l  in  one  genus.  Oviparous.  Tlie  larger  s|iecie*»  of  this 
family  are  used  as  food,  though  they  do  not  seem  to  lx»  highly  esteeme<l  anywhere.  In  Indian  River, 
Florida,  thev  are  rarely  used,  but  about  Porto  Rico  thev  are  in  l)etter  demand. 

a.  Dontal  fin  continuous,  deeply  notched. 

h.  Second  interhsnutl  spine  singularly  developed,  lui  a  hollow  cylinder,  companitively  sht>rt  and  much  expanded, 
p^jeterior  end  of  air-bladder  entering  its  cavity:  prcopen*le  and  preorbJtal  entire,  anal  spines  \  second  not 

much  enlarged ErcisoeroMrs.  89 

W).  Se<*ond  interhaemal  spine  normally  developed,  not  hollow,  air-bladder  not  entering  it. 
<■.  .Second  interhsBmal   spine    very    short,    bluntish :     anal    spines    2.    l>oth    small ;    preopercle    and    preorbital 

entire Uljui a. 90 

<v.  ti^>ond  interhsemal  spine  long,  spear-shaped,  anal  spines  '2  or  3.  «ec<»nd  enlarged 

#/.  Preopercle  entire:  second  anal  jupine  moderate Xyst.wia.91 

«W.  Preopercle  serrate:  second  anal  spine  much  enlarged (tRRRE8.92 

Genu  89.  EUCDfOSTOlfUS  Baird  4  Girard.     Mojarritai. 

Interhiemal  of  eecond  anal  epine  greatly  modifie<l,  expanded  into  a  hollow  cylinder,  into  which 
l»osterior  end  of  air-bladder  enters.  Preopercle  and  preorbital  entire;  body  comparatively  elongate, 
siil^lliptical  in  form;  anal  spines  3;  second  anal  spine  and  fourth  dorsal  spine  not  greatly  enlarge^l. 

•  Species  numeroa?,  in  warm  seas,  remarkable  for  the  peculiar  structure  of  the  second  interha^mal, 
which  is  formed  somewhat  as  in  Calamtif,  bat  much  more  modified  than  in  that  genus. 

<i.  Prt*maxillary  grtyove  wholly  naked,  linear  or  jsemioval.  sometimes  constricted  at  tMse.  but  never  M-aled.  anal 
rays  HI.  7. 

b.  Eye  very  large,  its  diameter  much  greater  than  length  of  mim*  t.  2.M  in  length  of  head.     Exposed  |M>rtion  of  maxil- 

lary small,  triangular:  premaxillary  groove  linear dotri 

bh.  Eye  moderate,  usually  more  than  3  in  head,  its  diameter  about  equal  to  length  of  snout     ExpiiMed  portion  of 

maxillary  triangular  in  front,  oblong  behind. 

••.  Bo«ly  elongate,  back  little  elevated:  greatest  depth  3.25  to  3.5  in  length juKudogula,  V^ 

•I".  Body  more  compressed,  deeper,  back  more  elevated:  greatest  depth  2.*^;  in  length 

</.   Snout  blunt:  eye  large,  scarcely  3  in  head;  second  anal  spine  larse.  2.66  t<>  :^ :{  in  head    premaxillary  gnwivc 

linear hnrmtpiln^A^y 

•  Ml.  I'rema.xillary  griMive  st'aled  in  front,  sc^alcs  leaving  a  naked  pit  behind     l>epth  2.4  in  length:  head  3  to  3.2  in 

length  of  txKly.    .Second  anal  spine  alM>ut  3.5  in  head yula^  IflO 

158.  Eucinostomus  pseudo^ula  Poey.  Mojamt. 

Head '12;  depth  3.3;  eye  3;  snout  3.25;  maxillary  3.:»:  iiian<]iblc  2;  iiiterorbital  3.t>;  .»M'ales  5-41»-9; 
I>.  i\.  10;  \.  Ill,  7.  Boily  «-ompresst^l.  very  ^len<ler,  Uick  very  little  elevateil,  the  curve  a  gentle,  regular 
ofic  from  na|>e  to  <*audal  |K*4luni'le;  UKtiith  intMlcrate.  nearly  liorizontal,  maxillary  reaching  an terit»r 
i^lgf  of  pupil,  expose<l  |»ortion  triangular;  pn*orbital  and  pn'<»|H»rcle  entirt»,  eye  large;  premaxillary 
gn.Mjve  rather  narrow  and  without  wales;  snout  rather  l«>ng  and  |x»inte<l.     Fins  motlerate;  dorsal  spines 
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all  8len<ler,  pecond  not  enlarged,  1.66  in  head;  .second  anal  8plne  sc-arcely  enlarged,  nlightly  shorter  than 
thirtl,  3.5  in  head,  the  base  of  fin  2  in  head;  caudal  widely  forked;  ixjctoral  rather  long,  tnaircely 
reaching  vent,  1.2  in  head;  ventrals  short,  2.2  in  head. 

Color  in  life:  Bright  silvery,  with  bluish  and  purplish  reflections;  hack  somewhat  niottle<i  with 
dark;  fins  all  jwle  except  tip  of  spinous  dorsal,  which  is  black;  axil  of  pectoral  dusky;  snout  blackish. 

Usual  length,  4  or  5  inches.  Known  from  the  Bi»rmudas  an<l  fn)m  Cuba  to  Brazil.  Not  common 
in  Porto  Rii^o,  where  four  sr)ecimen8  wen*  obtained,  all  from  Mayaguez. 

Eucino«Luniu»  j>9eudogtda  Poey,  Enumeratiu,  53,  pi.  1.  1875,  Havana:  Jonlan  «b  Evermaiiii,  1.  c,  1368,  1896. 
OfrrtsjoneML  onnther.  Ann.  Mag.  Nat.  Hist.,  Ill,  1879,  150  and  389,  Bermudas. 

150.  Eucinostomus  haren^ulus  (.loode  &  Bean.     Mqjarra, 

Head  3;  depth  2.7;  eye  8.2;  snout  3;  maxillary  2.8;  mandible  1.8;  interorbital  4;  scales  5-45-10; 
D.  jx,  10;  A.  Ill,  8.  Body  compres8e<l,  slender,  back  not  much  elevated;  snout  rather  long  an<l 
|)ointe<l;  mouth  horizontal,  moderate,  maxillary  reaching  anterior  e<lge  of  pupil,  its  exposed  jK>rtion 
triangular;  preorbital  and  preoi>ercle  entire;  premaxillary  groove  narrow,  naked;  eye  rather  large. 
Fins  moderate;  second  dorsal  spine  slender,  weak,  1.8  in  head,  shorter  than  the  thinl;  8e<'ond  anal 
spine  short  and  weak,  3.2  in  head,  a  little  shorter  than  the  thinl;  caudal  moderately  forked,  jKH'toral 
long  and  pointed,  not  quite  reaching  anal,  1.1  in  head;  ventrals  short,  not  reaching  vent,  1.9  in  hea^l. 

Color  in  life:  Silvery- white,  the  ba(.»k  with  jwile  steel-blue  iridescence*.;  faint,  shining,  silvery 
longitudinal  stripes  along  n>ws  of  scales;  fins  all  |>ale  except  tips  of  <lorsal  spines,  which  are  black. 

E.  harniguiiis  is  very  close  to  E.  aili/omiensiH  and  may  not  V)e  really  <listinct.  The  princijuil  «liffer- 
ence  we  discover  between  our  specimens  and  specimens  of  E.  califomienma  from  the  Pacific  coast  is 
that  the  second  anal  spine  is  somewhat  larger  in  E.  hnretujulu^.  length  4  to  8  inches.  It  is  found 
on  the  Atlantic  coast  of  tropical  America  from  Florida  to  Bahia;  apparently  the  most  abundant  species 
of  the  family  in  Porto  Rico,  as  is  shown  by  numerous  specimens  from  San  Antonio  Bridge  and  Palo 
Seco  near  San  Juan,  Mayaguez,  Boqueron,  Fajardo,  Isabel  Segunda,  San  Geronimo,  and  Oulebra. 

Eucinottomus  harengul^u  Qoode  &  Bean,  Proc.  U.  S.  N.  M.  1879, 132,  West  Florida;  Jordan  &  Evermann,  1.  c,  1868, 189S. 

160.  Eucinostomus  ^ula  (Cuvier  <&  Valenciennes) .     Mojarra, 

Head  3.2;  <lepth  2.5;  eye  3;  snout  3.2;  maxillary  3;  mandible  2;  interorbital  3;  w^les  4-45-9; 
D.  IX,  10;  A.  Ill,  8.  Bo<ly  compressed,  rather  short,  back  somewhat  elevate*!;  pn»file  straight  from 
tip  of  snout  to  <H'ciput,  thence  arched  to  origin  of  dorsal;  mouth  nither  small,  horiz<»ntal,  maxillary 
reaching  anterior  e<lge  of  pupil,  exix)8(»<i  |K>rtion  narrowly  triangular;  eye  nuMlerate;  prt^irbital  and 
preopercle  entire;  premaxillary  groove  scale<l  except  a  centnil,  nearly  circular  pit.  Fins  mcKlerate; 
dorsal  spines  all  weak  and  slender,  sei'ond  and  thinl  sulHH]ual,  1.75  in  head;  si»cond  anal  spint*  slightly 
stouter  and  shorter  than  third,  3  in  head;  caudal  wi<lely  forktnl,  1oIh»s  e<iual  to  hea<l;  ]>ectoral  long, 
reaching  past  vent,  1  in  head;  ventrals  short,  1.75  in  head. 

Color,  silvery- white,  darker  on  back;  fins  all  pale,  front  of  spinous  dorsal  dark  at  tip. 

Carolinas  to  Brazil,  the  young  often  taken  at  W(xhIs  Hole,  Massachusetts.  Common  alN)ut  Porto 
Rico,  specimens  having  l)een  obtained  at  San  Antonio  Bridge,  Knsena4la  del  Boqueron,  Fajardo,  Culebra, 
and  San  Geronimo.     Length  4  to  5  inches. 

Gerr€9 guJa  CxwiQT  &,  Valenciennes,  Hint.  Nat.  Poiss,,  VI,  464,  is:«).  Martinique. 
Eucinodamtut  argentetis  Baird  &  Girard.  Ninth  Smith.  Report  1855,  345,  Beesley  Point,  N.  J. 
Eiicinogtonuu  gulula  Pooy,  Rnumeratio,  54,  pi  2  1875,  Havana. 

LHaj^nui  homonym\i4  Goode  &  Bean,  Proc.  U.  8.  N.  M.  1879,  340.  Clearwater  Harbor,  Florida. 
Eitciftostomwt  gula,  Jordan  &  Evermann,  1.  c,  1370,  1898. 

Oenni  90.  VLSMA  Jordan  4  Evermann. 

This  genus  is  close  to  EiwhtoMitmniSj  from  which  it  differs  in  the  form  of  the  s<»cond  interha'ma!, 
which  is  short,  bluntish,  an<l  nr)t  hollowe<l  tmt.  The  single  known  species  is  slender  in  fr>nn,  with 
weak  spines,  the  anal  Hn  having  but  2. 
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161.  tncBina  lefroyi  (G.io"ie)- 


iililiit  1':  inlerorbilal  3.5;  !>.  ix.  10; 

l_v  plighlly  flpvalt^l;  enoiit  li*ng  and 

Imnler  ii[  f\e,  ilM  esp<)«Hl  jxirtioit 

lonjE,  imrrriw,  ami  riakii);  preorliital  and 

lemicr  ai»l  wwik,  He<-on<t  flifEhtly  nh..rter 


Hrail  3.2;  ilcptli  3.1;  fvc  ti;  xnout  3.1;  iiiaxiltary  rt.l: 
.V.  II,  8;  ^'alt^  .V- tti-lO.     Eiody  Imig  and  vleniler.  dorsal  pnif] 
(Htiiited;  iiinulh   iiKHlereU',  maxillary  rvwhing  iml; 
Hhort  anil  triangular:  interorbilal  hniail;  pn'Tnaxlllarygroivi 
pni>|HTi'k' entire;  eyv  large.     Fill^'$lnail:  dorxal  npineiiHU 

thaii  tlilnl.  I.!*  in  hcail;  Iniixivt  iliirsal  mrnaUml  3,1  in  head;  m^ihiiI  anal  iipine  piuall  anil  ratliei 
yliiirt,  4  in  head:  mudal  fin  long,  li>l>t->alH>iit  ei|ual  t>>  liead:  iie^loral  i<lender.  1.2.^  in  licail;  vcnlrala 
Hh'irt,  reaching  imly  halfway  tn  anal,  2.1  in  hvad. 

Oilor.iiiivcrT, darker almve,  with  l>lui?h  iriiln^vni.-e,  whit«l>elow;  t>nei1iisliy  piinclulatloiisevery- 
wliere.  thti-kest  on  liai'k;  iloraal,  anal,  ami  caudal  dii^ky,  other  Oni'  [ale;  axil  dusky:  snout  duiiky. 

Fininil  in  the  Wet"t  lmli««,  on  nanily  sliorw;  known  [mm  the  Berntudai<,  Cuba,  Porto  Rin),  Key 
Wecl,  ami  (.'eilar  Keys.  Length  4  to  6  inohes.  -V  specimen,  ii  inches  long,  was  obtiuned  at  Culebra 
Islanil.  February  V. 


Ihaplfriu  fffrotf  j  Go.  I 
(Tmiii  bjniiii.  Junta 


ilr.  Ami-r.  Juuni.  .Si'i.  .^ru  !»-<.  I£l 
W  l\>vj.  Kiiumeratlo.  X>,  1W^  Has 


Oenu  91.  XTnXHA  Jordan  *  BTBrmsna.     Mojarru  BUncai;  Kniiiamu 


Tliirt  gi-nn..!  diflers  fnmi  UfTTtA  in  having  the  preulK'nlc 
greatly  elevateil,  and  the  se<nnil  atial  ami  fnnrtb  ilorsal  spin 
iK«i)nd  inlerliH'inal  is  long  and  eiiear-shaiieil,  m>t  liullow  a 
aa  in  Grrrei.    One  speciee,  widely  distributed. 


Tlie  In.Iv  is  .-.>]npn««^l,  Ixit  m>t 
!■«  enlargi-<l  llian  in  *7<Tr.«.  Thr> 
ret-eiving  air-bladder,  ita  etruclure 


Head  .t.2;  depth  2.6:  eye  3.4;  moat  3;  maiillary  2.ii;  njamlible  2;  inlerorlntal  3.25;  at^alea 
B-l-T-ll:  T>.  IX.  10;  A.  iii,  7.  Body  ooropreeeeil,  elongate,  doival  profile  moderately  and  regularly  ele- 
vatol.  interorbital  r^ori  slightly  depressed;  nioutli  moderate,  maxillary  extending  to  verti<:al  of  anterior 
edge  "t  pupil,  its  espoMsl  portion  triangular  in  fomi  ami  twice  as  long  a^  wide,  its  length  5  in  heail; 
preiirhital  and  preoperele  entire:  maxillary  gtiiove  broailly  ovate  ami  withrmt  scales;  gillrakers  weak, 
7  liel'iw  angle;  distance  Inmi  tipolsnont  tooriginofdnnwl  tin,  2.4  in  IbkU-;  sei-nml  dorsal  spine  longi-st, 

l.iiin  lieail.  not  luiicli  longer  Iban  tl tln'rH.  hII  iH-ingweak  an.l  flexible:  general   "utline  of  up|>er 

maa'iii  "'  dorsal  lin  lalivie;  wi-i.nd  and  IhirrI  an:il  spini-s HiUipiat.  m-i-ond  tmi  mnrli  cnlargeil,  2.ii  in 
heail:  |H'<'t<>r»l  hini;  and  |a>inltil,  its  lenglli  rligblly  greater  than  lii'ail:  ventrals  Mwn,  2  in  head:  caudal 
deeply  forke<l,l<ilies  e<iual,0.  7  inlu'ail.  Scales  nvfderatelyfinn,  a  sheath  at  dorsal  and  aual  due;  caudal 
densely  covered  with  minate  walee. 
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Color  in  life:  Li^lit  bluiHh-white  alH>ve,  silvery  Iwlow,  with  alNuit  ♦>  faint,  vertic»al,  bluish  bars. 

Found  on  lx)tli  c^jasts  of  tropical  Anierini,  and  in  the  West  Indites,  north  to  southern  Florida  and 
Lower  California;  generally  common  in  waters  of  moderate  <lei)th;  entering  rivers.  length  a  foot 
or  more.  A  good  fish,  of  considerable  im|K>rtance,  n»aching  a  larger  size  than  most  sj)ecie8  of  the 
family,  (bmmon  al)out  Porto  Rico,  where  we  obtain^nl  8pe<;imens  fmm  San  Juan,  San  Antonio  Bridge, 
Ensenada  del  Bo(]ueron,  and  Isabel  Segunda.     Common  in  the  San  Juan  market. 

THrdtisciherttttiprUatuii  (the  Shad),  CateHby.  Nat.  Hist.  Caroliiias,  etc.,  iTM,  RahaniaK. 

Mugil  cinereuH  Walhaura,  Artedl  Piscium,  228,  1792.  Kahainas;  after  Catesby. 

Gerres  aprion  Cuvier.  Rf'ffnc  Animal,  ed.  2,  vol.  2.  101.  1829,  Bahamas;  basi>d  on  (.'atesby. 

GfrreH  zrfun  Miiller  A.  Trow.-hel,  in  Schomburgk,  Hist.  Barbados.  668,  18ix.  Barbados. 

Gems  Mqunmipinnut  (iiinthcr.  Cat.  Fishes,  I,  349,  IH.'VQ.  Jamaica. 

Eucinoattnnu:*  apriou,  Poey,  Fauna  PnertoRiquefta,  328,  1881:  Stahl,  I.  c.  77an<l  163,  1883. 

Xy9tsmm  cinereum,  Jordan  &.  Evermann,  1.  c,  1372, 189H. 

Oenni  92.  0EBSE8  Cuvier.     Mojarrai. 

Second  interhtemal  long  and  spear-shaped,  not  excavatetl  an«l  not  receiving  end  of  air-blatlder; 
preopercle  serrate;  lx)dy  elevated  and  more  or  less  rhomlx)id  in  form;  third  or  fourth  dorsal  spine 
and  second  anal  8[)ine  more  or  less  elevated.     Spei'ies  numerous. 

a.  Preorbital  entire:  no  diRtinct  dark  streaks  aUnii^  rows  of  scales, 

Moharra: 

h.  Anal  si>ines  2  only,  soft  rays  9;  second  anal  spine  1.7.'):  premaxillary  grtKive  broad,  si^aleless:  l»o<!y  det»|». 

rhinnbrus,  163 
DiAPTERl's: 

66.  Anal  spines  3,  soft  rays  8. 

r.  Premaxillary  gnx)ve  bn)a<l.  oval,  and  ot!vercd  witli  scales  (tnese  HHnetimes  deciduous  in  iHXjrly  preserve<l  specimens). 

Anal  111,8:  second  dorsal  spine  1.2.5  in  head:  swond  anal  spine  1.6  in  liead;  teeth  rather  long  and  slender. 

itUifthitffomutt,  164 
Gkrrkb: 

aa.  Preorbital  serrate;  a  distinct  dark  streak  along  each  row  of  sealc^ion  l>ack  and  sides;  )>ody  rhomboidal.  with  angular 

outlines;  spines  vcr>'  strong;  anal  rays  in,  8  or  9. 

d.  Spines  moderate,  second  dorsal  spine  two-thirds  to  three-fourths  length  of  head. 

e.  Pectoral  a.s  long  as  head,  not  reaching  front  of  anal,  3  to  3.33  in  body:  scales  38;  the  longest  dorsal  spine  1.4 

in  head hrngilianuK,  ir>5 

ft:  Pectoral  very  long, one-sixth  longer  than  head,  2.5  to  2.75  in  body;  the  second  dorsal  sfNuc  longest,  !..'>  in  head; 

scales  35 *  mbnu 

lUl.  Spines  very  high,  second  dorsal  spine  equaling  head  or  longer;  second  anal  spine  about  equal  to  length  (»f  head: 

lateral  stripes  very  distinct, about  12  in  number;  depth  of  the  body  2.17  in  length;  iiectoral  very  long.  2.66  in 

body:  scales  37 jtltnnicri,  166 

168.  Gerres  rhombeus  Cuvier  &  Valenciennes.     Mojarra. 

Head  2.8;  depth  2;  eye  4;  snout  S;  maxillary  2.4;  mandible  1.8;  interorbital  3.4;  stjales  H-:^S- 10: 
D.  IX,  10;  A.  II,  9.  Body  much  compressed,  rhoml)oidal,  back  much  elevated;  profile  evenly  convex 
from  dorsal  to  supraorbital,  where  there  is  a  slight  depression;  snout  somewhat  pointe<l;  mouth  large, 
maxillary  reaching  vertical  of  posterior  l)onler  of  pupil,  expofle<l  portion  oblong,  its  width  about  3  in 
its  length,  which  is  3.4  in  head;  preorbital  and  preopercle  entire;  gillrakers  short  and  weak,  18  Inilow 
angle;  premaxillary  groove  broailly  oval  and  without  scales.  Distance  from  tip  of  snout  to  origin  of 
dorsal  2  in  length;  second  and  thinl  dorsal  spines  longest,  sei'ond  strongest,  1.6  in  head;  dorsal  rays 
short;  second  anal  spine  very  strong,  1.9  in  head;  pectoral  long,  1.1  in  head,  reaching  origin  of  anal; 
ventrals  rather  long,  n^aching  past  vent,  1.0  in  the  head;  caudal  well  forketl,  the  lol)es  .•^ubeipial,  l.l  in 
the  head. 

Color  in  life:  Silvery-white  with  bluish  reflections,  i)aler  1h»1ow;  snout  dusky;  no  (lark  lim*H  along 
rows  of  scales;  margin  of  dorsal  lin  black;  other  tins  pale,  ventrals  and  anal  somewhat  dusky. 

Found  in  the  West  Indies  an«l  along  the  Atlantic  coast  of  tn>pical  America;  generally  common. 
Numerous  specimens  fnmi  San  Antom'o  Hri<lge,  MayagiuT.,  and  Palo  St^'o.     Ix'ngth  10  inches  or  less. 

(?crr«jrAomft<'iM('!.vier«fe  Valenciennes,  Hist.  Nat.  lN)iN»«.,VI.  JW.  1^:«),  Martinitiue;  .Ionian  tt  Kvermann,  I.e.,  1:^74,1898. 
Moharra  rfumbeaf,  Poey,  Fauna  Puerto- Riquefi a,  327,  1881;  Stahl,  1.  c,  77  and  163, 1883. 
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104.  OerroB  oUathoatomua  Gooile  4  Bean.     J/iyarm;  [rirh  Pumfxinu;  WiMon-Sdi. 

Heaii  3:  .iepth  2.4;  eye 3.4;  unout  :t.4;  iiiaKiltar>- 2.A;  mandible  1.9;  inlerorhital  3.2;  scales  6-39-11; 
Tl.  IX,  10;  A.  III.  8.  Body  cninprewit^.  ralher  long,  rhomboid,  ruore  slender  than  in  G.  fmuilianiui 
doraal  outline  in  a  iloubk  I'urve  from  tip  of  moiit  to  origin  of  ilorBal,  strongly  ronvex  from  nape  to 
doisal  fin;  unont  (roni<«t,  blunti^h;  mouth  little  oblique,  krg^,  maxillary  reaching  anterior  edge  of 
orbit;  expc«ed  portion  of  niaxillan'  oblong,  length  2.75  tiiun'  its  width;  eye  moderate;  preorbital 
entire;  preoperele  weakly  serrate;  premasillan-  groove  broad,  oval,  eovered  with  pniall,  deeiduous 
eealee,  a  naked,  linear,  me<lian  depression.  Fins  moderate;  firrt  dorxal  epine  very  short,  the  eeoond 
long  and  moderately  rti»ng,  about  2  in  head,  others  gradually  shorter;  second  anal  spine  strong,  1.6  in 
head,  slightly  shorter  than  third;  caudal  deeply  forked,  lobee  longer  than  lipad;  pectoral  as  long  as 
hesd;  ventrals  shorter,  1.4  in  head;  least  depth  of  caudal  peduncle  l.S  in  head- 
Color,  silvery-olivaceous;  scales  with  faint  silvery  streaks  but  no  dark  ones;  tins  mostly  pale  or 
yellowish,  ventrals  somewhat  dusky. 

Found  in  the  Weet  Indies,  north  to  southern  Florida,  south  l<i  Brazil.  Length  a  foot  or  less.  Appa- 
rently not  common  in  Porto  Rit-o,  as  the  collection  contains  but  one  spe«-inien,  obtained  in  the  San  Juan 
market.  This  is  S.5  inches  long,  and  differs  somewhat  from  Florida  examples,  the  second  dorsal 
spine  being  shorter  and  the  liody  more  slender. 

Grrrft  oliMoHoma  Goode  &  Bean.  Pror.  L'.  S.  N.  M.  1S§2,123.ltirliaii  RlTur.  tloridi. 
aerri4  oUMoHomui.  Jordsn  A  EvmMnn.  1,  c.,13T6,  I8W. 


180.  O^ma  braailiaaiaB  Cavier  A  Valenciennes.     Uojami. 

Head  3.4;  depth  2.3;  eye  3.4;  snout  3.25;  maxillary  2.7.'>;  mandible  2;  interorbital  3.3;  eralee 
6-36-17;  D.  ix,  10;  A.  in,  8.  Body  compresseal,  rhomboidal,  hack  very  much  elevated;  profile 
nearly  straight  from  tip  of  snout  to  origin  of  dorwal  fin,  slightly  concave  above  eyes;  snont  conical, 
blunlish,  less  ai-ute  than  in  G.  Hnfotut;  mouth  horitonlal.  rather  lai^,  niaxillarv'  reaching  middle  of 
pupil,  its  exposed  portion  oblong,  about  2.75  times  as  long  te  wide;  preorbital  and  preopen-le  serrate; 
eye  rather  large;  preraaxillarj-  gn>ove  very  broai],  narrowed  posteriorly,  without  stales.  First  dorsal 
spine  very  short,  second  very  long  and  strong,  1.2  in  head;  third  slightly  shorter  but  inucli  weaker; 
remaining  rlnisil  spines  short;  dorsal  rays  sh<irt,  almut  2  in  lieail;  seiDud  anal  spine  very  long  am) 
strong,  1.2  in  head;  third  iipiiie  slender  and  Klightly  longer  than  second;  caudal  widely  forkeil,  middle 
mys  alHiut  3.5  in  outer;  (lecloral  long,  0.11  in  head,  reaching  past  vent;  ventrals  long,  1 
least  depth  of  mudal  peduncle  2.5  in  head.  Ix-ngth  a  foot  or  lese. 
F.  c.  B.  isuo-it 


I  bead; 
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Color  in  life:  Pale-pilvery,  with  alx)ut  six  bronze  or  blm^kish  8trii)efl  above  lateral  line,  upper 
two  ceai^ing  at  origin  of  dorsal,  and  about  nine  niinilar  but  fainter  longitudinal  ntripeH  l>elow  lateral  line, 
upj>er  two  of  which  unite  at  anterior  end;  fin»  all  dark  except  j)ectoral,  which  is  pale;  dorsal  fin 
black-edgefl ;  anterior  edge  of  pecond  don*al  s[>ine  black;  axil  dusky. 

The  range  of  this  R])ecieH  extends  from  Cuba  to  Bahia.  It  is  generally  common,  but  our  collec- 
tion contains  only  two  si)e(rimens,  rme  from  the  San  Juan  market,  the  other  from  Puerto  Real,  10 
and  9  inches  long,  reHj)e(!tively. 

Gerrfs  brasilianus  Cuvier  &  Valenciennes.  Hist.  Nat.  Poiss..  VI.  458.  1830,  Brazil;    Poey,  Fauna  Puerto-Riquefia.  327. 
1881;  Jordan  &  Evcrmann.  I.e.,  1378,1898. 

166.  Gerres  plumieri  Cuvier  &  Valenciennes.     Mojarrn. 

Head  8;  depth  2.16;  eye  rather  large,  3  in  head;  snout  4  in  head;  8<'ale8  5-37-11;  D.  ix,  10;  A. 
Ill,  8.  Body  t^^mpreesed,  rhomboidal  in  fonn,  back  ver>'  much  elevate<l.  Mouth  rather  lai^,  maxillary 
extending  slightly  beyond  vertical  from  anterior  margin  of  pupil,  its  length  2.8  in  head;  exposed 
portion  of  maxillary  oblong,  its  width  2.5  in  length,  which  is  4.75  in  length  of  head;  preorbital  and 
preopercle  serrate;  premaxillary  groove  broad  and  entirely  free  from  scales;  gillrakers  small,  weak,  13 
below  the  angle;  distance  from  tip  of  snout  to  dorsal  fin  equal  to  greatest  depth  of  fish;  upper  margin 
of  dorsal  fin  much  concave;  second  dorsal  spine  very  stn>ng  and  long,  its  length  iH^ualing  length  of 
head;  second  anal  spine  stronger  and  slightly  shorter  than  second  dorsal  spine,  its  tip  reaching  to 
vertical  from  base  of  cau<lal  rays;  thinl  spine  shorter  and  much  weaker  than  second;  i)e<*toral  fins 
reaching  beyond  front  of  anal,  their  length  2.66  in  length  of  Ixxiy;  ventral  fins  reaching  past  vent, 
almost  to  front  of  anal,  their  length  3.4  in  length  of  Ixwiy.     Length  10  inches. 

Color,  bluish-silvery  above,  silvery  l)elow;  very  distinct  dark  longitudinal  lines  along  each  row  of 
scales;  dorsal,  caudal,  and  anal  fins  dusky;  margin  of  dorsal  fin  bla<'k;  a  dark  supraorbital  spot; 
pectoral  and  ventral  fins  pale. 

Found  on  the  Atlantic  coast  of  tropical  America  and  among  the  West  Indies;  rather  common; 
known  from  Havana,  Porto  Rico,  Santo  Domingo,  Jamaica,  Martinique,  Indian  River,  Flori<la,  Pemam- 
bnco,  Bahia,  A  spin  wall,  and  Guatemala.  Not  si»en  by  us  in  Porto  Rico,  but  included  here  on  the 
authority  of  Cuvier  <&  Valenciennes  and  of  Poey. 

Qcrrett  plumieri  (^ivier  <fe  Valenciennes,  Hist.  Nat.  Poiss.,  VI,  4r>2.  1880,  Antilles,  Porto  Rico;  Poey,  Fauna  Puerto- 
Riquefia,  327.  1»81;  Jordan  <t  Evermann,  1.  c.  1379,  1898. 

Family  XLVIII.  laTHOSID^.     The  Rudder-fishes. 

Herbivorous  fishes,  with  incisor  teeth  only  in  front  of  jaws.  Body  oblong  or  elevated,  with 
moderate  or  small  scales,  ctenoid  or  not.  Mouth  moderate,  with  incisor-like  teeth  in  front  of  each 
jaw;  no  molars;  teeth  on  vomer  and  palatini^  present  or  absent;  premaxillaries  mo<lerately  protractile; 
preorbital  rather  narrow,  sheathing  maxillary.  Gillrakers  moderate;  pscHidobranchia*  well  developed; 
opercles  entire,  (iills  4,  a  slit  Miind  fourth;  gill-mend>ranes  separate,  free  from  isthmus;  dorsal  fin 
continuous  or  divided,  with  10  to  15  rather  strong  spines,  soft  dorsal  naked  or  scaly;  anal  with  8  spines; 
ventrals  thoracic,  rays  i,  5,  an  actressory  sc^le  at  V)ase;  caudal  lunate  or  forkeil;  jK^ctoral  fin  with  all  it« 
rays  branche<l.  Intestinal  canal  elongate,  with  few  or  many  pyloric  can^'a.  Air-bladder  usually  with 
2  posterior  bonis.  Vertebne  in  ordinary  or  slightly  increased  number,  24  to  28.  Post-temporal  of 
normal  percoid  fonn,  the  stout  forks  not  adnate  to  cranium. 

Shore  fishes,  fecniing  largely  on  green  or  olive  alg«*;  chiefly  of  the  Mediterranean  Sea  and  the 
Pacific  Ocean;  most  of  them  valueil  as  foixl.     Genera  20,  species  about  70. 

Oenni  93.  KTPH08U8  LaotfpMe.     Chopai. 

Body  elongate-ovate,  regularly  elliptical,  mwlerately  compressed;  head  short,  with  blunt  snout; 
eye  large;  mouth  small,  horizontal;  maxillary  barely  reaching  front  of  eye;  each  jaw  with  a  single 
series  of  rather  narrow,  obtusely  lanceolate  incis<.)rs,  implanted  with  compressed  conspicuous  root« 
posteriorly;  l)ehind  these  a  narrow  l>and  of  villiform  teeth;  fine  teeth  on  vtmier,  ^mlatines,  and  tongue. 
Branchiostegals  7;  gillrakt^rs  long.  Preopercle  obsoletely  serrate;  preorbital  narrow,  covering  but  little 
of  the  maxillary.  S(juamation  very  complete,  s])ace  l^etween  and  about  eyes  being  the  only  naked  part; 
scales  smallish,  thi(^k,  ctenoid,  ()0  Ui  70  in  lateral  line,  which  is  continuous;  similar  scales  entirely 
covermg  soft  parts  of  vertical  fins  and  extending  up  on  paired  fins.     Dorsal  fin  low,  with  about  11 
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spines,  which  are  depreasible  in  a  groove  of  scales,  fin  continuous,  but  last  spines  low,  so  that  a  depression 
occur?  between  the  two  parts  of  fin,  bases  of  spinous  and  soft  parts  alx>ut  equal;  soft  dorsal  rather  low  in 
front,  not  faU^te,  pointed  behind;  anal  similar  to  soft  dorsal,  with  8  spines;  caudal  fin  moderately 
forked;  pectoral  fin  small,  ventrals  well  l>ehind  them.  Intestinal  canal  long.  P\-loric  cseca  ver)* 
numerous.     Vertebne  9  or  10-^15  or  16=25. 

This  genus  contains  some  10  species,  chiefly  confine<i  to  the  Pacific  Ocean,  and  most  of  the  a 
found  in  the  East  Indies. 

a.  Anal  fin  moderately  elevated  in  front  and  rather  short,  its  ray^  in.  II.  longest  ray  1.5  to  2  in  base  of  soft  part  of  fin. 

D.  XI.  11  or  12.    Teeth  35  to  40  in  each  jaw. 

b.  Teeth  rather  narrow  and  mbacute;  maxillary  short,  barely  reaching  eye, about  3.5  in  head. 

c.  Scales  moderate,  10-65-20:  A.  iii,  13.    Coloration  brifrht-pliimbe<>ii«,  with  many  bright-yel low  streakja  on  a  plambeous 

ground.    Mouth  and  teeth  not  fully  de«*cribed inH*ffr,  167 

<r.  Scales*  rather  large.  10-55-16:  depth  2.33  in  length:  head  3.75.  Coloration  dusky-gray,  with  about  25  gray  streaks 
following  rows  of  srales.  those  near  middle  of  body  brnadert:  a  silvery  streak  along  preorbital.  D.xi.  12: 
A.  111,11 tedatrixAGS 

167.  KyphosuB  incisor  (Cuvier  A  Valenciennes).     Chopa  Amarilla. 

Head  5  in  total  with  caudal;  depth  3;  D.  xi,  14;  A.  iii,  13;  scales  10-65,  pores  20;  anal  a  third  higher 
than  soft  dorsal;  caudal  lunate;  teeth  as  in  A".  S4^ctntrvr;  preopercle  scarcely  serrate;  scales  of  back  much 
smaller  than  those  of  sides,  as  are  also  those  of  head,  throat,  and  belly.  Plumbeous,  with  yellow  lines 
marking  edges  of  scales;  besides  yellow  streak  across  cheek  to  axil,  another  l)elow  eye  ending  on 
opercle;  yellow  streak  before  nostrils  em phasize< I  by  black  edgings;  fins  blue,  deeper  on  soft  part;  base 
of  pectoral  with  yellow  scales. 

Cuba  (Poey)  to  Brazil  andCanarj*  Islands;  a  large  species,  reaching  2.5  to  3  feet  in  length,  larger 
than  A".  seciatrLr.  E\idently  distinct  from  A",  seciairixy  with  which  it  is  confounded  by  Jordan  <fe  Feeler, 
its  relations  being  with  A',  analogue.     Not  seen  by  us;  reported  by  Dr.  Stahl  from  Porto  Rico. 

'Saleimn  aurcUa  Bowdich.  Excursion  Madeira,  23t».  ISQ5.  Bona  Vista  Island:  description  and  figure  very  bad.    D.  x,17: 

.\..  III.  14:  body  with  light-orange  stripeti. 
Pimdrpirrut  incwor  Cuvier  A  Valenciennes.  Hist.  Nat.  Pois8.,  VII.  266.  1831,  Brazil. 
PimeVrpteruf  jlavolinetitu*,  Stahl,  I.e.,  77  and  163,1883. 
Kyphotti*  incifor,  Jordan  &  Evermann.  1386.  1898. 

168.  Kyphosus  sectatrix  (Linnaeus).     Rudder-Jish;  Bermuda  Chub;  Chub;  Chopa  Bkmca, 

Head  3.75;  depth  2.12;  D.  xi,  12;  A.  iii,  11;  scales  10-55-16;  vertebrae  9-r-16.  Body  ovate, 
somewhat  compresse<l;  longest  dorsal  spine  one-fifth  height  of  body,  rather  higher  than  soft  dorsal  and 
nearly  equal  to  longest  ray  of  anal;  teeth  35  to  40  on  each  side;  horizontal  process  of  teeth  not  much 
longer  than  vertical;  interorbital  space  2.5  in  head;  top  and  sides  of  head  finely  scaled;  interorbital 
region  gibbous,  below  which  point  snout  is  truncate;  preopercle  weakly  serrulate;  gillrakers  long;  soft 
<lorsal  and  anal  very  low;  longest  ray  of  anal  2.25  in  head,  longest  spine  2.25;  median  dorsal  spines 
highest;  second  anal  spine  highest;  caudal  well  forkeil,  lower  lobe  longer. 

Color  in  life:  Steel-gray,  ver>'  slightly  bluish,  not  much  paler  below;  edges  of  eat*h  row  of  scales  oi. 
Iwu'k  and  sides  sKghtly  brassy,  so  that  very  faint  yello^-ish  stripes  alternate  with  bluish  ones  of  alx>ut 
equal  width;  a  diffuse  pale  stripe  below  eye,  a  yellowish  one  above  and  below  this;  fins  all  dull-grayish ; 
ventrals  and  anal  somewhat  blackish;  edge  of  opercle  slightly  <larker.  Here  described  from  Key  West 
specimens. 

A",  sectairijr  ranges  from  Cape  Cod  to  the  West  Indies,  crossing  the  ocean  to  the  Canar>'  Islands; 
accidental  in  the  Mediterranean;  once  taken  at  Palenno  by  Prof.  Pietrf»  Doderlein.  Not  rare  off  our 
Atlantic  coast,  becoming  rather  common  southward,  especially  at  Key  West  I»ng  noted  for  its 
habit  of  following  vessels,  suppoeably  for  waste  food  thn^wn  from  them,  hence  calle<l  rudder-fish.  It 
is  apparently  not  common  about  Porto  Rico,  an<l  was  not  obtained  by  us,  but  is  re<"orded  by  Professor 
Poev  and  Dr.  Stahl. 

This  fl^h  reaches  a  length  of  18  inches  or  more,  though  the  average  of  those  caught  is  much  less. 
The  average  weight  is  3  or  4  poumls  and  the  maximum  about  9  pf»unds.  As  a  f<M»rl-fi.sh  it  is  held  in 
high  esteem,  its  flesh  being  firm  and  of  go<»rl  flavor.  At  Key  West  it  o^'curs  in  certain  pla<*e8  in 
abundance  and  is  found  throughout  the  year.     The  {larticalar  l)ottom  which  it  seeks  is  the  shoals  in 
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or  near  the  channeln  where  the  water  is  4  to  20  feet  deep.  It  \a  one  of  the  best  and  most  iotareeting 
game-fishea  of  oiir  aouthem  waters.  It  is  remarkahle  for  the  vigor  and  "rush"  with  which  it  takes 
the  hook  and  for  tlie  mad  dashes  it  tnakes  to  free  itnelf.  The  light  which  it  makes  is  much  tike  that 
one  sometimes  gets  from  an  unusually  large  fnssli-water  aunfish,  hut  is  stronger,  more  i>rolonged,  anil 
more  eliciting,  as  tlie  fish  is  larger  and  stronger. 

ChnI)  fishing  at  Key  West,  though  not  known  to  everyone  who  has  gone  to  those  waters  to  wet 
a  line,  is  really  one  of  the  surest  and  most  satisfactory  ways  of  eujoyment  the  angler  can  find  at  thai 
place.  The  chub  is  caught  by  still-flshing  and  the  usual  bait  is  pieces  of  the  soft  parts  of  the  large 
spiny  lobster  ( Panulinui  americtiniui}.  which  is  very  abundant  about  Key  West.  The  fish  swim  at 
various  depths,  but  usually  not  far  above  the  bottom.  The  water  is  verj'  clear  and  the  fact  that  the 
airier  can  see  the  fish,  as  it  nishes  frantically  in  one  direction  and  then  in  another  to  free  itself,  adds 
not  a  little  to  the  excitement  and  interest  of  the  sport. 

PtrcamOarix  Li 

Carolina. 
(Astodon  i^prinacaa  (Brounouell  OmeKn.  SyM.  Nsl.,  1. 1269. 17%,  ntme  ODly:  on  a 

(coll.  PfirkliiBon.  la  voyage  of  Capt  Cook;  descHbed  by  CuvLer  Jl  Valeoclci 
Pimtiepiettu  botquii  Lac^pMe,  HIbI.  Nat.  Poln.,  IV,  429, 180S,  South  Catollna. 
nmdciricnu  abbrnglor  Cuvler'  &  Valenclcnna,  Hl«i.  Nat.  Poln.,  Vl[,  JM.  1331.  U 

leoglb:  ItlonKUudtaaUtreaki. 
Ptmdeplenaboicivtr.  ticidaDoaeTMn.Kat.  »lcll.,  Ann.  II,  liuc.  J,  1«83,  Palenno. 
HnclQMcnubaKfi.PiMy.  Fauna  Puerto-Rlquefla.Sao.lSSl;  gtabl.  1.  c,  77and  16S,  li 
£H>i^MuwelaMi,  JoTtlanABverniBDn,  I.e.,  1387.  189S. 


Family  XLIX.  SCl^NID^    The  Croakers. 

Body  compreflsed,  more  or  less  elongate,  covered  with  rather  thin  scales,  which  are  usually  more 
or  IcM  ctenoid.  lAteral  line  continuous,  usually  more  or  lea  concurrent  with  back,  extending  on 
caudal  fin.  Head  prominent,  covere<l  with  scales;  bones  of  the  skull  cavernous,  muciferous  system 
highly  developed,  surface  of  skull,  when  the  flesh  is  removed,  very  uneven.  Sulmrbital  bones 
without  backward  projecting  "stay."  Chin  usually  with  pores,  sometimes  with  barbels.  Moutli 
small  or  large,  the  teeth  in  one  or  more  series,  outer  of  which  are  sometimes  enlarged;  canines  often 
present  No  incisor  nor  molar  teeth;  noteeth  on  vomer,  palatines,  pterygoids,  nortongue.  Maxillary 
without  supplemental  lx>ne,  slipping  under  free  edge  of  preorbital,  which  is  usually  broad.  Premax- 
illaries  protractile,  but  not  very  freely  movable.  Nostrils  double.  Pseudobranchiie  usually  large, 
present  in  most  of  the  genera.  Gills  4,  a  slit  behind  fourth.  Gillrakera  present.  B ranch ioetegals  T. 
Gil  I -membranes  separate,  free  from  isthmus.  Ixiwer  pharyngeals  separate  or  united,  often  enlarged, 
teeth  conic  or  molar.  Preoperele serrate  or  not.  Ojiercle  usnaHy  ending  in  2  flat  points.  Dorsal  fin 
deeply  notched  or  divided  into  2  fins,  soft  dorsal  being  the  longer,  spines  depressible  into  a  more  or 
lees  perfect  groove.    Anal  fin  with  1  or  2  spines,  never  more  than  2.    Ventral  fins  thoracic,  i,  5,  below 
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or  behind  pectorals.  Pectoral  fin  normal.  Caudal  fin  usually  not  forked.  Ear  Ixines  very  large. 
Pyloric  weca  usually  rather  few.  Air-bladder  u^i(ually  lai^re  and  complicated  (wanting  in  Menticirrhxia). 
An  important  family  of  30  genera  and  about  150  Hfiecieja,  foimd  on  sandy  shores  in  all  warm  seas, 
a  few  being  confined  to  fresh  waters.  None  occurs  in  deep  water  and  none  among  rocks.  Many  of 
them  reach  a  large  size,  and  nearly  all  are  valued  for  food.  All  are  carnivorous  and  some  are  of 
interest  as  game-fishes.  Most  of  the  species  make  a  peculiar  noise,  called  variously  croaking,  grunting, 
drumming,  and  snoring;  this  sound  is  supposed  to  l>e  (^use<l  by  forcing  air  from  the  air-bladder  into 
one  of  the  lateral  horns. 

Otolith  IS  js: 

I.  V'ertebne  14  or  15  -f- 10  or  11,  abdominal  portion  of  spinal  column  having  always  more  vertebree  than  caudal 
portion,  anal  fin  being  posterior  in  its  insertion:  body  more  or  less  elongate,  mouth  large,  lower  jaw  projecting: 
preopercle  with  a  crenulate.  membranaceous  border,  snout  without  distinct  pores  or  sHtu;  no  barbels, 
preorbital  narrow;  gillrakers  slender,  moderate,  or  rather  long:  anal  fin  with  1  or  2  ver>'  weak  spines,  second 
closely  connected  with  first  soft  ray;  scales  small,  smoothish. 

n.  Anal  fin  long,  of  15  to  21  soft  rays,  its  length  more  than  half  that  of  mft  dorsal:  dorsal  fins  more  or  less  separated; 
soft  dorsal  and  anal  fins  clo(«ely  scaled. 

h.  Teeth  large.  ver>'  une4)ual;  tip  of  upper  jaw  with  one  or  two  strong  canines:  enlarged  teeth  or  canines  on  sides  of 
lower  jaw:  anal  fin  one-fourth  shorter  than  sr>ft  dorsal,  15  to  lAjiioft  rays:  dorsal  fins  well  !«parated,  interspace 

about  equal  to  eye;  soft  dorsal  of  24  ray**:  body  compressed :  scales  rather  small,  cycloid IsopisTHrs 

aa.  Anal  fin  moderate,  or  short,  of  7  to  13  soft  rays,  Xis  length  less  than  one-half  that  of  second  dorsal;  dorsal  fins  con- 
tiguous: lateral  line  arched  in  front. 

e.  Canine  teeth,  if  present,  not  lance-shaped,  tapering  from  base  to  tip. 

d.  Lower  jaw  without  canines  at  iL«  tip,  some  of  iu  lateral  teeth  sometimes  enlarged;  tip  of  upper  jaw  usually  with 

canines CY.vosaoN,  94 

cf.  Canine  teeth  lance-shaped,  widened  toward  tip.  then  abruptly  jwinted:  canines  of  front  of  premaxillar>'  largest; 
about  2  canines  on  front  of  lower  jaw  on  each  side;  outer  teeth  of  upper  jaw  enlarged.  .«)omewhat  Ian(^e-shaped: 
outer  teeth  of  lower  jaw  compresse<l:  air-bladder  with  2  hom-like  processes;  gillrakers  moderate,  slender 
wift  dorsal  and  anal  fin  .'•caly Saoenichthys 

II.  Vertebrsb  9  to  12+13  to  20.  typically  10+14.  number  in  abdominal  part  of  body  being  always  fewer  than  in  caudal 
part:  dorsal  fins  contiguous,  soft  dorsal  being  long,  much  longer  than  anal. 

I-.  Dorsal  s-pines  well  separated,  first  dorsal  spine  attached  to  third  or  fourth  intemeural.  not  more  than  2  of  spine- 
bearing  intemeurals  being  placed  between  same  pair  of  vertebrst;  soft  rays  of  dorsal  fin  usually  17  to32  (37  to 

40  in  Lonchiurut,  45  to  50  in  Seitrnmde*);  tx^ipital  crest  not  greatly  elevated. 
Sci.«nin.e: 

/.  Lower  pharyngeals  sep&rate. 

g.  Lower  jaw  without  barbels. 

h.  Caudal  fin  moderately  scaly,  its  distal  portion  usually  more  or  less  naked,  scales  not  numerous  enough  to  give  a 
thickened  appearance  to  fin. 

I.  Teeth  well  developed,  permanent  in  both  jaws. 

J,  Lower  pharyngeals  rather  narrow,  their  teeth  conic  and  mostly  sharp,  none  of  them  molar,  outer  teeth  of  upper 
jaw  more  or  less  enlarged. 

k.  Gillrakers  comparatively  long  and  slender,  mouth  more  or  leas  oblique;  anal  fin  usually  (but  not  always)  inserted 
posteriorly;  preorbital  usually  narrow,  flat;  edge  of  snout  above  upper  jaw  with  pores  and  slits  little  conspicuotu 
or  ob««olete. 

I.  Skull  excessively  cavernous,  soft  and  spongy  to  t4.>uch,  interorbital  space  very  broad;  eye  very  small,  mouth  large, 
oblique;  preopercle  with  a  broad  membranaceous  border,  which  is  striated  and  fringed:  scales  smalls  spinous 
dorsal  short  and  weak;  anal  spines  weak;  caudal  fin  pointed. 

m.  Pseudobranchise  present;  teeth  subequal,  all  villiform,  in  nam»w  bands:  soft  dorsal  long,  of  30  to  35  rays;  anal  fin 
rather  long,  soft  dorsal  and  anal  scaly;  lower  jaw  projecting:  vertebra^  10+14;  gillrakers  long  and  slender;  air- 
bladder  with  two  horns Nebris 

U.  Skull  firm,  not  excessively  cavernous,  interorbital  space  k*ss  broad:  pni^rintal  not  turgid:  soft  dorsal  of  fewer  than 
30  rays. 

N.  Sidles  of  lateral  line  considerably  enlarged,  almost  entirely  concealed  by  smaller  ones;  anal  fin  small,  inserted 
well  forward,  its  first  spine  usiuilly  as  near  ventrals  as  caudal:  caudal  fin  pointed,  its  peduncle  long  and  slender: 
soft  dorsal  and  anal  scaly;  scales  small:  preoi>ercle  withrmt  bony  serrar:  ptteudobranchis  small,  often  obsolete 

on  oneside.     ( Flu viatile species*. > Plaoioscion 

nn.  Si-ales  of  lateral  line  similar  to  the  others,  not  concealed  by  smaller  ones:  anal  fin  inserted  more  or  less  posteriorly, 
first  spine  usually  nearer  caudal  than  ventrals:  caudal  peduncle  rather  short;  pseudobranchis  well  developed. 

o.  Head  not  ver>-  broad,  the  interorbital  space  not  notably  spongy  nor  deeply  cavernous. 

p.  Preopercle  with  its  membranaceous  edge  entire,  crenulate  or  ciliate.  with  no  bony  teeth:  teeth  in  lower  jaw  in 
few  series. 

q.  Teeth  ver>-  small,  eqtial,  uniserial  or  very  nearly  so;  snout  very  short;  cleft  of  mouth  oblique  or  even  vertica], 

lower  jaw  projecting Lakixts,  96 

qq.  Teeth  larger,  more  or  less  unequal,  those  of  lower  jaw  in  one  or  two  series  or  in  bands:  cleft  of  mouth  not  vertical. 

r.  Upper  jaw  with  some  of  the  teeth  enlarged,  forming  canines;  some  canines  in  lower  jaw;  lower  jaw  projecting. 

Odoictokiok.96 
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rr.  Upper  jaw  with  narrow  hand  of  teeth,  those  of  outer  row  more  or  ht«  eiilttn?e<l:  no  diNtinet  04inineH...C;oRvi7LA,l>7 
j)]i.  Preopercle  with  ius  bony  margin  anned  with  Hharp  teeth  or  serra. 
8.  Preopercle  with  its  lowennost  spine  directed  abruptly  downwani;  M»ft  dorsal  and  anal  t\u  moderately  Hcaly;  lower 

jaw  without  canines;  second  anal  spine  moderate  or  large Bairdiklla,  dH 

oo.  Head  very  broad  above,  interorbital  space  flattish,  excessively  cavomoi^-.  sfpta  ror'iuM  d  to  tlilii  imrtitions;  soft 

dorsal  and  anal  fin  usually  densely  scaly;  second  spine  of  dorsal  usually  thickened Stellifer 

Jl:*.  Qillrakers  comparatively  short  and  thick,  usually  not  longer  than  i>oslerior  noetril;  anal  fin  inserted  farther 

forward;  snout  above  lower  jaw  with  large  pores,  and  with  two  more  or  less  distinct  slits  on  its  edge,  thew^ 

sometimes  obsolete;  preorbital  more  or  less  broad;  mouth  more  or  less  inferior. 
/.  Preopercle  with  its  bony  margin  armed  with  strong  persistent  spines  which  do  not  disappear  with  age;  caudal 

fin  not  lunate,  middle  rays  longer  than  lower OPHioficrox,  99 

tt.  Preopercle  with  its  bony  margin  serrate  in  young,  becoming  entire  with  age;  caudal    fin  truncate  or  lunate, 

middle  rays  not  longest;  slits  and  pores  of  upper  jaws  well  developed Sci^nop8 

it.  Teeth  very  small,  subequal,  those  in  lower  jaw  wanting  or  deciduous;   lower  i»li«ryngea!*i  rather  broad,  with 

paved  teeth;  mouth  small,  inferior;  snout  as  in  Sciama;  preopen-le  entire;  anal  fin  long,  with  about  12  soft  rays; 

gillrakers  shortish,  rather  slender Lbiostomus 

ffff.  Lower  jaw  with  one  or  more  barbels,  either  at  symphysis  or  on  the  r.imi:  snout  witli  slits  aiitl  ]M>n»s  as  in  Seutna; 

lower  jaw  included;  preorbital  broad;  lower  teeth  in  villiform  bands;  gillrakers  more  or  less  short. 
«,  I*seudobranchia?  well  developed:  pectoral  fin  not  elongate. 
i*v.  Lower  jaw  with  slender  l>arbels,  usually  several  in  number. 
w.  Barbels  mostly  in  a  tuft  at  symphysis  of  lower  jaw;  mouth  very  small,  inferior;  gillrakers  minute,  thickish;  dorsal 

spines  x  or  xi;  preopercle  sharply  but  finely  serrate;  preorbit^il  turgid  and  cavernous,  more  or  less  translucent; 

caudal  fin  rhombic.    (Fluviatile  species) Pachypi^ps 

imo.  Barbels  chiefly  lateral,  along  rami  of  lower  jaw,  usually  none  at  symphysis;  lower  pharyngeals  narrow,  with 

sharp  teeth;  preopercle  with  its  bony  margin  armed  with  strong  teeth:  1).  x  <>r  xi:  gillmkers  short,  thickish. 

MlCROP<KJON,  100 

vv.  Lower  jaw  with  a  single  thickish  barbel  at  its  tip. 
X.  Air-bladder  large;  anal  spines  2;  back  more  or  less  elevated:  preopercle  with  its  lH>ny  margin  erenate  or  serrate: 

pectoral  short,  shorter  than  ventrals.     (Free-swimming  siKH'ies)  I'mbrina,  101 

XX.  Air-bladder  none;  anal  spine  single,  weak;  back  not  elevated;  preopercle  with  |{'<inenibnina«-e()'.i<e<igecrenulate: 

pectoral  fins  long,  longer  than  ventrals.    (Bottom  fishes.) Menticirrhi's,  102 

uu.  Pseudobranchise  obsolete;  body  long  and  low;  caudal  pointed;  i»ectonil  tin  elongate:  preofwrele  without  Inmy 

serratures. 
y.  Mandible  without  barbels  along  inner  edge.    Chin  with  two  short  barbels;  soft  dorsal  with  JJO  to  40  rays. 

LONCHMi:. 
APLODINOTINiE: 

//.  Lower  pharj'ngeals  ver>'  large,  completely  imited,  covered  with  coarse,  blunt,  pave<l  teeth:  lower  jaw  IncludcMl. 
snout  with  slits  and  pores,  as  in  Seisrna:  gillrakers  rather  .short. 

2.  Lt)wer  jaw  >*'ith  numemus  barbels  along  inner  edge  of  rami;  i)reopercle  i.early  entire Potioxi as 

Equitin.k: 

ee.  Dorsal  spines  close  together,  first  spine  attached  to  first  intenieural,  and  fn)m  r>  to  12  of  spine-bearing  intemeurals 
wedged  in  between  high  occipital  crest  and  neural  .spine  of  second  vertebra  (»n  the  one  hand,  and  that  of  third 
vertebra  on  the  other;  occipital  crest  much  elevated;  s<.>ft  dorsal  very  long,  of  :w  to  55  rays Equks.  103 

Oenni  94.  CTN08CI0N  Gill.     Weak-fiihei. 

Body  elongate,  little  coinpre88e<l,  back  not  elevate<l.  Head  conical,  rather  pointe<i;  mouth  very 
large,  terminal,  not  very  oblique,  lower  jaw  projecting,  nymphysis  produced,  angle  at  baj^e  of  maxillary 
not  prominent.  Maxillary  very  broa<l.  Teeth  nharj),  not  clo?*ely  wt,  in  rather  narrow  band.M;  tip  of 
lower  jaw  without  canines;  upper  jaw  with  2  long  canines,  1  of  which  Ls  sometimes  obsolete;  canines 
tapering  frr)m  base  to  tip;  lateral  teeth  of  lower  jaw  larger  than  anterior.  Preoj)ercle  with  its  mem- 
branaceous edge  serrulate,  bone  entire.  I»wer  pharyngeal  bones  separate,  their  teeth  all  ]X)inted. 
Gillrakers  strong,  rather  long.  Vertebra?  alK)Ut  14  -♦  10  (instead  of  10  -|- 14  as  in  Scitf'noids  generally) . 
Pseudobranchia?  well  developed;  dorsal  spines  slender,  fins  closely  contiguous;  anal  si)ines  1  or  2,  very 
feeble,  soft  rays  7  to  13;  second  dorsal  long  and  low,  more  than  twice  length  of  anal;  ventrals  insorte<l 
Ijelow  pectorals,  pubic  bone  long  and  strong;  caudal  fin  subtruncate  or  lunate. 

Large  fishes,  chiefly  of  the  waters  of  America,  closely  related  to  the  Old  World  genus  (JioUthint, 
from  which  they  are  distinguished  by  the  absence  of  canines  in  the  lower  jaw.  All  of  them  rank  high 
as  fcMxl-fishes;  the  flesh  is  rich,  but  in  some  species  tender  and  easily  torn;  hence  the  popular  nanu 
weak-fishes.  The  numl)er  of  species  of  this  genus  know^n  from  American  waters  is  about  20,  among 
which  are  some  of  our  most  important  food-fishes,  including  the  common  Sijueteague  [CyuoHrkni 
regalia) ,  which,  though  not  exceeding  5  or  6  poimds  in  weight,  is  said  occasionally  to  attain  a  weight 
of  30  pounds,  and  the  spotted  squeteague  (C  inaculatum)^  somewhat  suialler  and  ranging  further  south. 
In  the  Gulf  of  California  occurs  another  species  ( C  vmcdonaldi) ,  which  attains  the  enormous  size  of 
more  than  170  pounds.     Only  one  species  of  this  genus  is  at  present  known  from  Porto  Rico. 


THE    FISHES    OF    PORTO    RICO.  215 

a.  Soalefl  not  very  fonall,  lateral  line  having  .V>  u>  7.'>  p«ii\»,<.  number  of  transverse  j»erie>  ranjcing  fn>m  n^  to  85.  not 
much  in  excess  of  number  of  f»ore«;  head  «"<impres'<Nl.  not  tnily  conical:  u|»i»cr  jaw  with  distinct  canines,  band 
of  teeth  in  upper  jaw  rather  narn>w,  lower  tii'th  small  dii<l  in  few  .verier  in  front,  lanrerand  uniserial  on  shlv^. 

h.  8oft  rays  of  dorsal  and  anal  more  or  le»s  cl<j«ely  ><'Hled:  {dllnikers  com|Mtratively  lontr  and  slender.  9  t4>  V2  on  lower 
part  of  arch,  longest  at  lea>t  one-half  diameter  of  eye. 

r.  Soft  dorsal  of  20  to  23  rays. 

d.  Caudal  fin  rhombic,  middle  rayM  com<iderably  produce<l. 

f.  Snout  tihort,  bluntisb,  4.6  in  head:  mouth  i^mall.  little  obli«]iie.  canines  quite  i*mall:  c<^lor  pale,  with  faint  darker 

streaks:  axil  pale.pseudobranchia*  sometimes  wanting.    I>.  ix-i.  20:  A.  i.  h acoupa 

cr.  Soft  dorsal  of  26  to  29  rays;  caudal  fin  subtnincate  or  double  truncate,  middle  rays  but  >lightly  pntduced. 

/.  Coloration  nearly  uniform  gilver>'. 

(/.  Caudal  truncate:  body  slender,  depth  more  than  4  in  length:  snout  .«<hort:  maxillary  not  reaching  beyond  eye. 

IK  x-i,  27:  A.  1. 11 Miquattts 

gij.  Caudal  weakly  double-concave;  Inxly  deep,  depth  :J.5  U>  4  in  length. 

A.  Snout  Umg,  3.75  in  head,  longer  than  eye jamairensii,  169 

hh.  Snout  long,  4.5  in  head,  shorter  than  eye.    D.  x-i,  27  to  Jy.  A.  ii,  9  or  lu nothus 

ff.  Coloration  brownish-silvery  above,  with  many  dark-bmwn  s\tots.  arrangeil  in  undulaiing  stri'aks;  body  more  or 
less  compre9B*ed;  eye  moderate,  5  to  7  in  head:  maxillary  extending  to  below  |>o«terior  margin  of  eye,  2.17  in 
head:  canines  large:  color  bn)wnish-silver>'.  with  irides^cent  reflections  and  markeil  with  many  small,  rather 
irregular,  dark-bn>wn  spotjt,  some  of  which  form  undulating  line^  nmning  upwanl  and  bai'kward:  upper  fins 
dusky,  lower  yellowiah. 

t.  Snout  not  very  sharp,  about  4.25  (4  to  4.33)  in  head:  gillrakers  long  and  slender,  usually  5  +  10  to  12  in  number; 
membranes  of  soft  dorsal  and  anal  more  or  less  rhist^ly  scaly.  .M.-ales  readily  deciduous rcgalif 

a.  Snout  ver>'  sharp.  3.75  to  3.*t  in  length  of  head:  gillrakers  .nhorter.  rather  slen«ler,  4  -  8  <>r  9  in  number;  membrane 

of  fof t  dorsal  and  anal  with  very  few  ."icales.  these  readily  deciduous thaloMtnus 

IJt.  Soft  rays  of  dorsal  and  anal  K-alelofis:  gillrakers  c«imfiaratively  ^hort  and  thickish.  usually  not  longer  than  pupil, 
and  but  6  to  8  on  lower  limb  of  arr.'h. 

j.  Coloration  not  uniform,  grayi.oh  and  silvery.  Imck  with  di«<tin«'t  darker  spr>u<,  lines,  or  reti<-ulatioiis:  caudal  fin 
tnnicate  or  slightly  double-concave. 

k.  Soft  dorsal  fin  with  conspicuous  round  black  >p«»u«:  l»ack  and  sides  covere<l  with  similar  spots  smaller  than 
pupil,  larger  than  those  on  fins;  snout  acute,  much  longer  than  eye:  pectoral  2.25  in  head.    D.  x-i,  25  to  27: 

A.  II,  10 w.-bulo9HS 

nn.  Si-ales  comparatively  small:  nimiberof  |M»res  in  lateral  line  70  to  90.  and  very  much  fewer  than  number  of  transverse 
niws.  which  is  from  85  to  150;  teeth  «»f  upper  jaw  in  a  mther  bmad  l»and.  1  to  4  of  them  usually  more  or  lesH 
canine-like.  canine««  generally  small  and  ninietimes  wholly  disapfHjaring  with  age:  lateral  teeth  of  lower  jaw- 
not  much  enlarged:  gillrakers  iLMually  small  and  ^hl>rt. 

/.  Caudal  fin  lunate  or  subtnincate:  S4*ales  not  very  .»:mall:  head  more  or  less  distinctly  conical,  not  flattened  above: 

s»jft  dorsal  with  21  to  23  rays. 
m.  Soft  dorsal  fin  with  its  lower  portion  coverv<l  with  >mall.  eaductm*  -scales.    Bo<ly  c<»mprea6<e«l:  head  compound- 
conic:  canines  small,  both  present;   i>ect^>ral  2  in  head:  caudal  weakly  double-truncate.     D.  ix-i,  21  to  23; 
A.  II.  10 Uinrchus 

It.  Caudal  fin  rhombic  or  S-shaped,  middle  rays  p«Kiuce<l.  upiK?r  h»be  usually  |Niinted:  soft  dorsal  with  23  to28  »>*& 

w.  .<<ift  dorsal  entirely  naked;  anal  with  a  few  .M'ales;  body  long  and  low.  spindle-sha|»ed:  head  depressed  above; 
mouth  large;  canines  present,  short  and  thick:  eye  small,  caudal  S-^t>ape<I,  middle  rays  longest;  pectoral  1J8 

in  head;  scales  very  small.    D.  x-i.  2S:  A.  i.  8 riretcmf 

n«.  .S4>ft  dorsal  and  anal  fins  densely  scaly  throughout:  teeth  all  small,  canines  moderate:  .scales  ver>'  small;  pectoral 
1.75  in  head:  caudal  S-s^P^'-  color  greenL»»h.  sil ver>-  below.    D.  xi-i.  23:  A.  ii.  9 mUrolntidotus 

160.  Cynoscion  jamaicensis  (Vaillant  A  RxKmrt).     ''forrina'\'  MomjiAar  Ih^mmeri 

Head  3.3;  depth  4;  eye  4.7;  snout  3.8;  niaxillary  2.1;  mandible  1.7:  interorbital  3.6;  preorbital 
15.5;  D.  X-I,  25;  A.  ii,  10;  pei'toral  1.8;  ventral  2;  caudal  2.1;  .^-ales  11-76-8.  Rxly  elongate- 
elliptical,  considerably  compresee<i ;  heatl  pointed;  snout  a  little  longer  than  eye;  mouth  large,  lower 
jaw  projecting;  teeth  in  narrow  bands,  a  few  of  the  outer  ones  enlarge*!,  espe<'ially  on  .«ide8  of  lower 
jaw,  where  they  are  rei*ur>'e<l  and  incurveil;  one  strong  re<-urve<l  canine  in  front  of  upj^r  jaw;  lateral 
line  decur\'e<i  under  la.«t  dorsal  spines.  Color  in  life,  sil  very -grayish,  bluish  alxjve,  whiter  l^elow;  fins 
all  pale  except  edge  <>f  soft  dorsal,  which  is  dark. 

Known  only  from  Jamaica  and  Porto  Rico.     Two  specimens,  alxmt  11  inche?*  long,  from  San  Juan 

market,  January  6,  antl  two  yomig  ones,  5.5  and  4.5  inches,  from  lsa)>el  Si»gimda,  Februar}'  8,  1899. 

The  dentition  of  the  upper  jaw  exhibits  an  interesting  condition.     The  single  large  canine  tooth  of  the 

upper  jaw  is  locate<!  at  one  side  of  the  symphysis;  on  the  other  side  is  a  tooth  of  similar  appearance 

and  nearly  as  large,  but  soft  and  flexible.     Ap|)an*ntly  there  is  structurally  a  |iair  of  canines  in  the 

front  of  upper  jaw,  but  only  one  becomes  functional.     Both  sixjcimens  exhibit  this  |>e<!uliarity;  in  one 

the  develope*]  tocAh  is  upon  the  right  side  of  the  symphysis,  in  the  other  on  the  left. 

OioliUim  jamaicenti*  Vaillant  &.  Bocourt.  MiAc.  Sci.  an  Mexique,  Poisons,  156, 1874,  Jamaica 
0yj¥>KkmJQ!mak€n9U^  Jordan  A.  Evermann.  I.  c.  1406.  1898. 
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Oenni  95.  LABIMU8  Guvier  4  Valencieimei. 

Body  rather  elongate,  ix>m pressed;  skull  fimi,  not  greatly  cavernous;  interorbital  space  rather 
narrow;  preorbital  flattish,  not  turgid;  upper  jaw  with  usual  slits  and  pores  little  developed;  no  barbels; 
no  canines;  snout  very  short,  mouth  large,  terminal,  very  oblique  or  even  vertical,  lower  jaw  projecting; 
teeth  minute,  equal,  uniserial  or  partly  biserial  alK)ve;  preopercle  entire  or  nearly  so,  without  bony  teeth. 
Scales  moderate,  subequal.  Pseudobranchise  well  developed.  Fins  essentially  as  in  Bairdiella^  second 
dorsal  long,  anal  short,  its  spines  moderate  or  small;  fins  not  thickened  by  accessory  scales.  Ctillraker^' 
long  and  slender.     Vertebrse  10  -f  14.     Silvery  fishes,  all  American. 

a.  Mouth  more  or  less  oblique,  not  quite  vertical;  upi>er  pa.Tt  of  body  with  dark  streaks  along  rows  of  scales;  profile 

slightly  convex,  a  little  oblique;  maxillary  extending  to  below  front  of  orbit,  2  in  head. 

b.  Dorsal  rays  27  to  30;  mouth  notably  oblique. 

c.  Upper  parts  with  distinct  dark  streaks  along  rows  of  scales. 

d.  Second  anal  spine  1.66  in  head,  reaching  tips  of  s^>ft  rays:  dark  streaks  on  sides  not  very  distinct;  month  very 

oblique;  gill-cavity  pale brfvicrps,  170 

lib.  Dorsal  rays  24  to  27;  mouth  still  less  oblique,  snout  more  convex,  profile  descending  forward. 

e.  CJolor  grayish,  silvery  with  about  7  dark  vertical  crossbars;  second  anal  spine  short,  3.25  in  head.    Body  heavy 

forward,  much  compressed,  snout  very  short  and  blunt,  5.5  in  head;  mouth  large,  lass  oblique  than  in  other 
si>ecie8;  tip  of  premaxillary  on  level  of  middle  of  pupil;  maxillary  2  in  head;  gillrakers  extremely  elongate, 
as  long  as  eye,  12  4-  24;  second  anal  spine  short,  one-fourth  shorter  than  the  first  soft  ray.  D.  x-i,24  to  26;  A.il 
5  or  6 /(iscUUu« 

170.  Lajrinms  breviceps  Cuvier  &  Valenciennes.     ''Qibezon*';  '^  Corhino  Oihezon.^* 

Head  3.2;  depth  3;  eye  3.8;  snout  5.1;  maxillary  2.1;  mandible  1.8;  interorbital  4;  preorbital  11; 
D.  x-i,27;  A.  11,6;  pectoral  1.1;  ventral  1.4;  scales  6-50-9.  Body  oblong,  heavy  forward,  back  much 
compressed,  caudal  peduncle  long  and  slender;  scales  thin  and  ctenoid;  head  short;  mouth  large,  very 
oblique,  approaching  a  perpendicular,  maxillary  reaching  front  of  pupil  or  beyond,  lower  jaw  heavy 
and  prominent,  its  tip  projecting;  snout  very  short;  preoj)ercle  unarme<l;  tcH?th  small,  in  one  row  in 
each  jaw;  head  scaled;  gillrakers  long  and  slender,  13  —  20;  fins  small,  dorsal  spines  weak  and  flexible, 
soft  dorsal  long  and  low,  anal  very  small,  second  spine  much  enlarged,  reaching  alx)ut  to  tip  of  longest 
soft  rays ;  caudal  double  truncate. 

Color  in  spirits:  Pale,  back  dark-olivaceous;  membrane  of  spinous  dorsal  <iusky;  caudal  streaked 
with  dusky;  axil  with  some  black.  In  life  the  fins  showed  the  following  colors:  Dorsal  darkish, 
caudal  pale,  yellow  above  and  below;  anal  yellow  next  to  spine,  pale  elsewhere;  ventral  yellow  on 
outer  half,  other  half  pale;  pectoral  pale-lemon. 

Found  in  the  West  Indies,  and  south  to  Brazil;  known  from  Jamaica,  St.  Lucia,  and  Porto  Rico. 
Length  a  foot  or  less.  A  good  focxl-fish.  Three  adults,  about  8.5  inches  in  length,  from  San  Juan 
market,  and  five  young,  3.5  to  5  inches,  from  Ponce  and  Isalx»l  Segunda. 

Larimus  brevicept  Cuvier  &    Valenciennes,  Hist.  Nat.  Poissons,  V,  146,  IKJO,  Santo  Domingo  and  Brazil;  Jordan  <& 

Evermann,  1.  c,  1423,  1898. 
MonoBira  stahli  Poey,  Fauna  Puerto-Riquefla,  326,  pi.  6,  1881,  Porto  Rico;  Stahl,  1.  c,  163,  1883. 
Larimus  stahli,  Eigenmann  &  Norris,  Sobre  alguns  iieixes  de  S.  Paulo,  Brazil,  361, 1900. 

Oenni  96.  ODOKTOSCION  GUI. 

This  genus  differs  from  Jjurirnvs  mainly  in  the  presence  of  canines,  and  may  Ixi  de8cril)ed  as  a 
Larimus  arme<i  with  canine  teeth.  It  also  approaches  closely  to  BairdielUi^  from  which  it  differs  in 
lacking  the  plectroid  spine  on  the  preopercle  and  also  in  the  dentition,  the  group  Elattarchua  lying 
between  the  two,  as  does  also  the  closely  related  group  Corvnia. 

171.  Odontoscion  dentex  (Cuvier  &  Valenciennes).     Corvina. 

Head  3;  depth  3.4;  eye  3.7;  snout  4;  maxillary  2.25;  mandible  2;  interorbital  4.6;  preorbital 
3.8  in  eye;  D.  xi-i,  24;  A.  ii,  9;  pectoral  1.8;  caudal  1.4;  scales  6-56-8.  Body  rather  elongate,  back 
compressed  and  slightly  elevated;  anterior  profile  nearly  straight  but  not  very  steep;  caudal  i>eduncle 
long  and  much  compressed;  head  moderate,  snout  short  and  blunt;  eye  large  and  placed  high;  teeth 
in  a  single  row  in  each  jaw,  long  and  sharp,  the  pair  in  front  of  lower  jaw  enlarged;  teeth  of  upper 
jaw  similar  to  lower  but  smaller,  largest  in  front  but  without  distinct  canines;  preopercle  entire; 
maxillary  reaching  middle  of  pupil;  gillrakers  about  7  *  15  (in  individual  4  inches  long);  soft  parts  of 
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vertical  fin?  ncaly;  caudal  tninoate;  <lorsal  spint^  very  blender,  sejtfirate*!  frrmi  rays:  siN-cmil  anal  .«pine 
very  slender,  ii  in  head,  much  longer  than  first,  which  i.s  much  re^lmvl. 

(V»lor  in  spirits:  Silverj*-bn»nze,  with  many  dark  jioints,  under  {>arts  i>ale:  darker  longitudinal 
streaks  along  rowj?  of  8calet<;  chin  dusky. axil  and  l>ase  of  pectoral  black:  vertical  tins  dusky,  with  dark 
pointa,  paired  ^ns  pale. 

Here  desK'ribed  from  the  young,  of  which  15  examples  were  taken.  fn>m  :i  to  4.  To  inches  in  length, 
at  Mayaguez,  Puerto  Real  and  Bo<iueri»n.  I>^ngth  ahxuit  a  foot.  A  f<:Kxl-lish  al  some  importance. 
KnoMTi  frf>m  the  West  Indies,  and  generally  comnmn:  re<*orded  by  Jordan  <fe  Rutter  from  Jamaica. 

Ciorrina  deutex  Cnvler  &  Valencienneji.  Hurt,  Nat.  Poia».,  V.  139.  183U.  Santo  iWimingn. 
OdonitMScion  dratfx,  Jordan  ^Se  Evermann.  1.  c.  1425.  189^. 

Genu  97.  COBYULA  Jordan  4  Eigenmaim. 

Thifl  genus  is  closely  allied  to  Bairdielln  in  nearly  all  respects,  but  with  preopen-le  entire  and 
unarmed,  as  in  LarimxiA.  The  sjMHues  differ  considerably  among  themselves,  and  they  f<»nu  with 
iMrhnuji  an<l  (Mloutfutrion  an  almost  continuous  series.     American. 

fi.  H4Mly  rather  short  and  dei*p.  depth  2.5  to  3.33  in  leni^h;  <IL«tanee  frr»m  in5ertion  of  ventral^  to  firvt  anal  icpine  about 

e^iual  to  dt'pth  of  body,  r-olor  wlvery,  usually  with  du>ky  streak.*  along  rows*  of  ^calei^. 
K  I>(irsal  rays  x-i.  28:  posterior  ray*  of  suft  dor>«l  higher  than  anterior  ones':  dopwl  outline  strongly  and  regularly 
convex  and  elevated.    CoU.r.  .«ilver>'- white,  darker  aJ)ove:  sides  and  Imek  with  rather  dijttinct  dark  lines  along 
M*ale»:  siiinousdorml.  tipe$  of  ventrals.  and  anal  du.<ky;  upper  part  of  hcrad  brownish:  lower  |iart  of  head,  cheek. 

and  breasil  with  numen.>uft  rusty  dot*.  ba.<*  of  soft  donal  and  anal  rusty tialif 

bb.  Dorsal  rays  x  to  xii-i.  23  to  25:  jaws  equal:  outer  teeth  above  enlarged,  lower  teeth  nearly  uni^erial:  preopercle 
with  flexible  serrar;  sec<»nd  anal  spine.  S.rVJ  in  head:  caudal  fin  subtruncate. 

c.  Maxillan.'  reaching  middle  of  pupil.  2..'$3  in  head:  pectoral  rather  l(»ng $ubwquali* 

rr.  Maxillan.-  reaching U*yond  middleof  pupil.  2.3:$  in  head:  pectoml  very  short:  D.  xr-i,  23:  \.  ii.  s<»r9:  color  silvery, 

with  ven.'  distinct  dark  longitudinal  «!tripei» mndr-ludM',  172 

tut.  B<nly  rallier  elongate  and  compre*ed.  depth  3.5  in  length:  distance  fn»m  in»<*rtion  of  veniraK  to  lirst  anal  spine 
one-half  greater  than  depth  of  l>ody:  coloration  dusky,  with  conspicuous  dark  ••ireak>  al«)iig  mw-itif  scaler. 

tmtiibana,  173 

172.  Corvula  aanctse-luciae  Jonian. 

Head  3.1;  depth  3.2;  eye  4.5;  snout  4.3:  maxillani- 2.4:  mandible  2;  intert>rbital  4.4:  preorbital 

2.4  in  eye;  D.  xi-i,  23;  A.  ii,  9;  pe*"toral  1.9;  ventral  1.8;  caudal  1.8;  scales  6-47-8.  Body  oblong, 
lja<*k  compreseeil  posteriorly  and  a  little  elevated;  head  rather  small  and  blunt;  snout  as  long  or  a  little 
longer  than  eye;  eye  large,  about  equal  to  interorbital  space;  mouth  s«jmewhat  oblique,  jaws  equal, 
maxillary  reaching  middle  of  pupil;  a  l>and  of  fine  teeth  in  upper  jaw,  outer  a  little  enlarge*!;  teeth  in 
lower  jaw  in  one  row  with  a  few  scattering  ones;  preopercle  with  a  finely  crenulate  membranous  edge; 
grillrakers  8  -f  19,  counting  rudiments,  longest  one-half  eye;  scales  large  and  strongly  ctenoid,  rows  above 
lateral  line  anteriorly  parallel  with  it;  below  last  dorsal  spines  these  rows  turn  upward  and  become 
horizontal  again  under  anterior  part  of  soft  dorsal;  dorsal  spines  slender,  finely  pointed  but  not  sharp; 
soft  dorsal  and  anal  scaly  at  base;  caudal  truncate,  scale<l  to  near  edge;  second  anal  spine  slender, 
shorter  than  first  rays. 

Color  in  spirits:  Pale,  darker  above,  with  a  bluish  luster;  each  row  of  scales  save  the  few 
lowemnist  with  a  grayish-brown  strijje,  these  most  continuous  above,  where  they  follow  the  upturned 
rows  of  scales;  many  «lark  punctulations  everj'where;  axil  dark;  fins  not  notably  colored,  but  with 
many  ])mictulations. 

A  sjuM-ies  known  at  once  by  the  hr»rizontal  stripes  and  their  characteri.stic  lieinl  upwanl  under  the 
notch  sejMirating  the  dorsals.  Hitherto  known  only  from  the  tyi»e  fn>m  Port  Castries,  St.  Lucia. 
This  description  Ly  from  our  largest  specimen,  7.75  inches  long,  fn»m  Isalx^l  Segunda;  about  20  other 
individuals  from  Isabel  »Segunda,  Ponce,  Mayaguez,  Hucares,  and  Bocjueron,  ranging  in  length  from 

2.5  to  6.5  inches;  smaller  specimens  have  the  eye  3.5  in  head. 

(yfrrtUa  «m<<;r-/firiar  Jordan.  Proc.  U.  S.  N.  .M.  lS8d.W9.  Port  Castries.  St.  Lucia:  Jordan  <&  Evermann.  1.  c.  1429,1898. 

1 78 .  Ctorvula  batabana  ( Poey ) .    *  *  Barrigfi  Blanco.  * ' 

Hea^l  3.3;  depth  3.2;  eye  4;  snout  4.2;  maxillary  2.25;  mandible  2;  interorbital  3.9;  preorbital 
7.8;  D.  xi-i,  28;  A.  ii,  8;  pectoral  and  ventral  1.7;  cau<lal  1.6;  scales  7—46-7.  Body  oblong,  liack  com- 
pressed posteriorly,  belly  long,  distance  from  ventrals  to  anal  greater  than  depth  of  body;  head  mod- 
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erate,  profile  nearly  straight,  a  slight  concavity  a]x)ve  eye;  mouth  not  small,  maxillary  reaching  middle 
of  eye  or  >>eyon(l;  teeth  oi  up\ytT  jaw  in  an  enlarged  outer  row,  Ixihind  which  is  a  l»and  of  very  small 
teeth;  lower  jaw  with  a  single  series  similar  to  outer  row  in  upper  jaw;  snout  with  a  few  small  poree, 
chin  with  5  larger  ones;  edges  of  scales  with  finestrite,  rows  helow  lateral  line  l>en<ling  slightly  upward 
opposite  origin  r)f  anal,  most  ap[>arent  in  smaller  individuals;  lateral  line  curved,  concurrent  with 
outline  of  back,  becoming  straight  on  caudal  peduncle;  dorsal  spines  weak;  soft  {mrts  of  vertical  fins 
densely  scaled,  a  sheath  of  larger  st^ales  at  their  bases;  caudal  rounded,  or  double  tnmcate. 

Color  in  spirits:  Body  nearly  everywhere  lustrous  grayish-brown;  about  8  longitudinal  stripes  of 
darker  brown  following  rows  of  scales  below  lateral  line;  above  lateral  line  are  interrupted  stripes  and 
scattered  8jx)ts  of  same  color;  fins  all  about  color  of  IkmIv. 

Known  only  from  Cuba  and  Porto  Rico.  Four  spet^imens,  8  to  10  inches  in  length,  were  obtained 
by  us  at  Puerto  Real  and  Arroyo. 

JohniUrU  baUilMHus  l\>ey,  Memorias,  II,  184,  IWK).  HHtulmiio.  (Uilwi;  l*iM*y.  Fauna  Piierto-Riquefla,  327, 1881;  St&hl,  I.e.,  77 

ami  na,  1SS3. 
Cnrmda  hfUalHiiia,  Jordan  tt  Kvemiaiin.  1.  c,  14:^0.  189s. 

Oenm  98.  BAIBDIELLA  Gill.     MademoUellei. 

This  genus  is  characterized  by  the  oblique  mouth,  little  (!avernous  skull,  few  rows  of  small  teeth, 
slender  gillrakers,  and  j)reoi)ercle  armed  with  a  plectroid  s])ine.  It  is  certainly  a  very  natural  group, 
and  worthy  of  recognition  as  a  <li8tinct  genus,  although  its  relationshii>s  with  Ophiim-mi  and  especially 
with  Sleliifer  are  very  close.  The  numerous  sjK'iries  are  all  American,  all  small  in  size  and  silvery  in 
coloration,  and  some  of  them  are  remarkable  for  the  great  size  of  neccnd  anal  spine.  In  others  this 
spine  is  quite  small.  These  variations  aniong  8|)eci€js  unquestionably  closely  allied  show  how  slight  is 
the  systematic  value  to  be  attached  to  the  size  of  this  spine. 

a.  Teeth  of  lower  jaw  une<|iial,  chiefly  biflerial;  inner  teeth  more  or  less  enlarged;  preorbital  narrow. 

b.  Second  anal  spine  moderate,  2.3;^  in  head,  not  sc»  long  a.s  soft  rays,  not  reaching  tip  of  la««t  ray  when  depressed. 

Color,  silver}',  punctate:  fins  yellow;  depth  3  in  length.    D.  x-i,  22:  A.  ii,  10 chryfmra 

66   Second  anal  si)ine  very  long,  two-thirds  length  of  head,  reaching  beyond  tip  of  last  ray;  base  of  anal  oblique, 
forming  an  angle  with  ventnil  outline. 

c.  Mouth  not  quite  terminal;  preorbital  narrow;  dorsal  rays  x-i,  23;  dorsal  spines  stiff,  lower,  highest  2  in  bead; 

second  anal  spine  1.4:  pectorals  1.6.    Color,  s<)ile<l  silvery;  depth  3.14 ronchwi,  174 

174.  Bairdiella  ronclius  (Cuvier  &  Valenciennes).     Boitaj;  Ground  Drummer. 

Head  3.1;  depth  3.2;  eye  4.6;  snout  4.1;  maxillary  2.5;  mandible  2.1;  interorbital  4.5;  preorbital 
9.3;  D.  X-I,  24;  A.  ii,  8;  pectoral  1.6;  ventral  1.5;  caudal  1.5;  scales  7-50-8.  Body  oblong  and  com- 
pressed, anterior  profile  straight  and  rather  steej);  ventral  outline  straight  from  chin  to  origin  of  anal; 
base  of  anal  very  oblique,  forming  a  strong  angle  in  ventral  outline;  caudal  jH^iuncle  long,  compressed; 
head  small,  snout  rather  pointed,  a  little  longer  than  eye;  mouth  nearly  horizontal,  maxillary  reaching 
pa.Mt  middle  of  eye  (m  individual  of  4.25  inches  nearly  to  iK>sterior  bonier  of  orbit),  lower  jaw  included; 
teeth  in  upper  jaw  villiform,  in  a  very  narrow  Vmnd,  outride  t)f  which  is  a  row  of  much  larger  teeth; 
in  lower  jaw  a  band  of  villiform  teeth  with  a  somewhat  enlarged  inner  row;  preopercle  with  strong 
serrations,  largest  at  angle,  Ic^wermost  being  the  downward-iK>inting  plectroid  spine  characteristic  of 
Bairdiella;  <lorsal  spines  moderately  strong,  shar]>,  fourth  highest,  2  in  head;  first  anal  spine  reduced, 
second  very  long  and  strong,  reaching  tips  of  first  rays  and  beyond  all  the  other  rays,  1.6  in  head; 
ventrals  nearly  to  vent;  caudal  truncate. 

Color  in  spirits:  Dirty-grayish,  darker  above,  paler  l)elow;  some  dark  pun<'tulati<)ns  on  lower  part 
of  side  scattered  along  from  snout  to  base  of  lower  lolx*  of  caudal;  faint  dark  streaks  along  longitudinal 
and  oblique  rows  of  scales;  paired  fins  pale;  edge  of  soft  dorsaJ,  spinous  dorsal,  caudal,  and  jmrt  of 
anal  dusky,  with  dark  dots. 

Found  on  Atlantic  coast  of  tropical  America;  generally  common  in  the  West  Indies  and  on  the 
coast  of  Brazil;  reconie<l  from  Jamaica,  Chiba,  Maracailx),  Surinam,  and  obtained  by  us  at  San  Juan 
and  Mayaguez,  Porto  Rico.     Though  not  exceeding  8  or  10  inches  in  length,  this  is  a  good  food-fish. 

Orrvina  ronchwf  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  V,  107, 1830,  Maracaibo  and  Surinam. 

Bairdiella  rwichus,  Jordan  &.  £vermann,  1.  c.,  1436,  1898;  Poey,  Fauna  Pucr^Etiquefia,  826,  1881;  Stabl,  1.  c,  77  and 
168,1888. 
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Oenns  99.  0PHI08CI0N  OilL 

This  geniLs  is  compose*!  of  Hinall  »i»e<*ies,  nearly  all  American,  allied  to  Sn:ma  (Sriimn  umhrn  L. ), 
hut  differing  in  the  armature  i)f  the  preoj^ercle,  its  l)ony  margin  being  at  all  age?»  anned  with  j?tn>ng 
per8ij*tent  »erne,  the  lowenno>«t  teeth  not  directed  forward.  The  caudal  fin  in  this  group  is  never 
lunate;  the  soft  donal  and  anal  are  scaly;  teeth  in  bands;  gillrakers  rather  short. 

There  are  7  or  8  Americen  species  of  this  genus,  all  except  0.  adiuUtm  being  known  only  from  our 
Pacific  coa^. 

175.  Ophioscion  adustus  (Agassiz). 

Head  3.25;  depth  3  3;  eye  4.2;  snout  3.2;  maxillary*  2.8;  mandible  2.5;  interorbital  3.7;  pre- 
orbital  5.4;  D.  xi-i,  22;  A.  ii,  7;  pectoral  1.5;  ventral  1.5;  caudal  1.4;  scales (>-5(>- 10.  Body  compressed, 
the  dorsal  outline  of  trunk  trenchant,  ventral  outline  of  body  nearly  straight,  the  dorsal  outline 
evenly  archtnl;  caudal  peduncle  long  and  thin;  top  of  head  not  trenchant,  evenly  convex;  snout 
rather  long  and  blunt,  scarcely  pn)jecting  Injyond  the  small  inferior  mouth;  several  pores  ami  clefts 
in  fleshy  tip  of  snout;  <rhin  with  five  pores,  the  middle  one,  at  symphysis,  smallest;  lower  jaw  well 
included;  maxillary  reaching  anterior  edge  of  pupil  or  middle  of  eye;  teeth  in  both  jaws,  in  villifonn 
1)ands,  the  outer  row  in  upper  jaw  enlai^getl;  top  of  head,  cheeks,  and  opercles  scaled;  snout  ami 
under  ftarts  of  head  nake<l;  eye  mo<lerate,  nearer  tip  of  snout  than  gill-opening;  preopercular  seme 
rather  blunt,  9  or  10  in  number;  dorsal  fin  deeply  notche<l,  the  spines  weak,  flexible,  sharp,  with 
filamentous  apjjemlages  projet'ting  beyond  their  ends,  the  first  ver}-  short,  the  third  longest,  the  rest 
graduated  to  the  tenth,  which  is  shortest,  the  eleventh  l)eing  .««^)mewhat  longer,  the  twelfth  much 
longer,  |»ertaining  to  the  soft  portion  of  the  fin,  which  is  scale<l  on  membrane  Ijetween  rays;  ventrals 
rather  long  and  slender,  outer  rays  slightly  filamentous,  rea(.!hing  abtiut  to  vent;  anal  small  but  high, 
first  spine  very  short,  second  verj-  long  and  strong,  1.6  in  head,  longest  ray  alxtut  e<jualing  second 
spine;  caudal  large,  rounded,  finely  s<«led. 

Color  in  spirits:  Everywhere  bn>wnish  with  a  blui.*«h  iridescence,  save  under  parts,  which  are 
pale;  the  brown  color  <)n  lower  part  of  side  is  broken  up  into  spots,  which  arc'  <]arker  at  center;  faint 
longitudinal  brown  lines  following  rows  of  scales,  plainest  below,  si-arcely  evident  in  some  sf>ecimens; 
anal  and  the  paired  fins  grayish-black;  dorsal  and  caudal  like  body;  one  spei'imen  has  scarcely  any 
brown  tx)lor,  is  grayish  above  and  white  l^elow. 

Five  s|)ecimens,  3  to  3.5  inches  in  length,  from  Vieques  and  Arroyo.  These  differ  in  certain  respects 
from  Agassiz's  colored  figure  of  ScUma  adw^itfa— chiefly  in  the  larger  eye,  in  the  shorter  straight  portion 
of  lateral  line,  and  in  the  length  of  the  second  anal  spine,  which  equals  the  longest  rays,  but  is  only 
lialf  as  long  in  the  drawing.  Nevertheless,  we  believe  that  our  specimens  are  the  young  of  Agassiz's 
sjiecies.  The  artist  was  manifestly  somewhat  inaccurate  in  his  reproduction,  as  in  the  number  of  soft 
dorsal  rays,  and  certainly  in  the  omirtjion  of  the  short  first  anal  spine.  Moreover,  the  drawing  was 
base<l  upon  a  .specimen  much  larger  than  ours  ( 10  inches).  We  think  these  considerations  are  suflScient 
to  explain  the  differences.  The  description  of  O.  nfluMus  in  Jordan  &  Evermann's  Fishes  of  North 
and  Middle  America  hardly  applies  to  the  <Sci>na  adusta  of  Agassiz,  but  is  based  upon  a  specimen  from 
Pemambuco,  which  probably  belongs  to  some  other  species. 

SrUewi  (Corrinn)  u</rMfa  Agassiz,  Spix,  Pise.  Bra«il.,  126.  pi.  70. 1829,  Montevideo. 

Oenns  100.  MICSOPOOON  Cnvier  k  Yalencieimet.     CroakerB. 

Borly  nuxlerately  elongate,  compresseil,  somewhat  elevate<l;  preopercle  strongly  serrate;  teeth 
in  villifonn  bamis,  outer  row  in  upper  jaw  enlarged;  lower  jaw  with  a  row  of  minute  barbels  on  each 
side:  gillrakers  short,  thickish;  spinous  dorsal  rather  short,  of  10  or  11  stoutish  spines;  second  anal  spine 
nnxierate;  caudal  fin  double-truncate;  lower  pharyngeals  narrow,  distinct,  with  sharp  conical  teeth; 
:iir-bladder  with  long  horns.  A  well-marked  genus,  the  species  all  American,  allied  to  Ophioscion  and 
St'iHtiopx,  but  distinguished  by  the  presence  of  barbels;  species  all  closely  related,  similar  in  form,  size, 
antl  color,  and  all  of  value  as  fo^xl-fishes. 

a.  Dorsal  rays  x-i,  28  to  30. 

b.  Scales  oomparatirely  »mall.  about  9  in  a  vertical  serie^s  Ix'tween  frr>nt  of  doraal  and  lateral  line.  12  in  an  oblique 

<«rie8:  outer  teeth  of  upper  jaw  evidently  enlarged:  dark  spoti*  on  itcales  above  lateral  line  not  forming  contin- 
uoos  stripes;  scales  54 undulatuM 
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bb.  SoaleM  larger,  7  in  a  vertical  mries  from  front  of  dorsal  to  lateral  line,  9  or  10  in  an  oblique  fierics;  teeth  of  outer 

Hories  in  upper  jaw  Hcarcely  enlarged;  dark  8pot«  above  lateral  line  forming  continuouM  streaks  nearly  as  wide 

as  intersfwices:  short  vertical  bars  extending  acro.<«  lateral  line;  many  oblique  lines  al>ove  these;  markings 

more  regular,  though  less  sharply  defined,  than  in  M.  undulatua. 

c.  Second  anal  spine  moderate,  5  in  head;  eye  small.  6  in  head;  scales  64 /umieri,  176 

176.  Micropog'on  fumieri  (Desmarest).     VemLgcUo;   White-mouth  I>rummer. 

Head  3.25;  depth  3.7;  eye  5.35;  snout  3.25;  maxillary  3.2;  mandible  2.7;  interorbital  3.8;  pre- 
orbital  4.6;  D.  x-i,  30;  A.  ii,  8;  pectoral  1.4;  ventral  1.9;  caudal  1.6;  w^len  7-51-9.  Body  elongate, 
with  a  rather  long  and  «lender  caudal  j)eduncle;  back  a  little  elevatetl,  pn)file  from  the  eye  to  the 
dorsal  nearly  straight,  head  not  large,  snout  rather  long  and  blunt;  mouth  small,  low,  little  oblique, 
lower  jaw  included;  teeth  small,  in  a  band  in  each  jaw;  preopercle  serrate  with  2  enlarged  spines  at 
angle;  soft  dorsal  and  anal  naked;  soft  dorsal  low,  with  a  1-rowed  basal  sheath  of  scales;  caudal 
double-tnmcate,  its  basal  half  st»ly;  base  of  pectoral  with  a  few  scales;  dorsal  spines  very  slender, 
sharp;  anal  very  small. 

Color  in  spirits:  Silvery-white,  upper  half  with  many  oblique  bluish  liars  a  little  wider  than 
interspaces,  anteriorly  extending  across  lateral  line  and  l)e<'oming  wider;  a  <iark  opercular  spot. 

This  S|)ecies  is  close  to  3f.  undiUuiiu<j  and  is  known  from  Culwi  to  Surinam;  abundant  on  coast  of 
Cuba;  recorde<l  by  Jordan  &  Rutter  frtim  Jamaic^a;  probably  not  rare  in  Porto  Ri<H).  Our  collection 
contains  two  fine  specimens,  7.5  and  10.5  inches  long,  obtained  at  San  Juan  and  Arecibo.  A  gooil  food- 
fish,  reaching  the  length  of  a  ffxjt  or  more. 

VmbrinafumUri  Desmarest,  Premiere  IX^cade  lehth..  22,  pi.  2,  fig.  3, 1822,  Havana. 
fMicropoffoti  argnUnis  Cuvier  <fe  Valenciennes,  Hist.  Nat.  Poiss.,  V,  218,  1830,  Surinam. 
fMicropogoH  uiululcatt«,  Poey,  Fauna  Puerto-Riquefla,  325.  IWl;  Htahl.  1.  c.,  77  and  163, 1883. 
Jfieropogon/umitri,  Jordan  &  Evermann.  1.  c,  14C2, 18^. 

Oenns  101.  XJMBBINA  Cuvier. 

Body  moderately  elongate;  back  somewhat  arche<l.  Head  oblong,  with  snout  thick  and  protu- 
berant; mouth  almost  horizontal,  of  m(Kierate  size;  preoi)erculum  with  its  l)ony  margin  finely  serrate; 
lower  jaw  with  a  single  thickish  barbel.  Teeth  in  villiform  bands,  outermost  in  upper  jaw  somewhat 
enlarged.  Anterior  dorsal  with  about  10  spines;  anal  fin  with  2  spines,  second  not  very  small.  Caudal 
lunate  or  truncate.     Gillrakers  normal,  but  short.     Air-bladder  well  tlevelope<l. 

This  genus  contains  a  considerable  number  of  species,  most  of  them  l>eing  American.  It  agrees 
with  Sciinia  in  nearly  all  resi)ects,  excepting  the  presence  at  the  chin  of  a  short,  thick  barl)el.  A 
similar  Imrln^l  i.^  found  in  the  genus  MenticirrhuSy  but  notwithstanding  the  fact  that  all  P^uropean  writers 
have  confountle<i  Menticirrhui*  with  rmbrinay  the  two  genera  are  not  really  very  closely  related. 

a.  Dorwal  rays  only  x-i,  25?  no  cntwband.s? hmufufnirtii 

an.  Dorsal  rays  X-I,  26  to  29;  st»rne  of  preojK'rcle  slendor.  not  notably  flattened. 
6.  Body  with  about  9  dark  vertical  croKtiibands,  bei«ides  narrow  undulating  8treak.«)  along  rows  of  walej*;  second  anal 
spine  2.3  in  head;  i>e<'torHl  l.C>6 corouUs,  177 

177.  Uxnbrina  coroides  Cuvier  &  Valenciennes. 

Ht^ad  3.5;  <lei>th  8.5;  eye  4.25;  snout  3.4;  maxillary  3;  mandible  2.9;  interorbital  4;  preorbital 
4.3;  I),  x-i,  26;  \.  ii,  (i;  |)ectoral  1.7;  ventral  1.7;  caudal  1.4;  si*ales  5-48-10.  Botly  rather  elongate, 
back  elevated,  anterior  profile  nearly  straight  save  for  a  slight  convexity  oi)po.site  eye;  ventral  outline 
nearly  straight;  caudal  jXMluncle  rather  long  and  slender;  head  small,  snout  blunt  and  overhanging 
the  small  inferior  mouth;  teeth  in  villiform  l)ands  in  each  jaw;  maxillary  reaching  beyond  front  of 
pupil;  chin  with  a  short  barlx»l;  snout  with  j)ores  and  clefts;  preojiertile  with  5  teeth;  fins  small; 
caudal  truncate,  second  anal  spine  much  the  longer  and  stronger. 

Color  in  spirits:  Light  below,  light-olivaceous  above,  a  silvery  luster  everywhere;  9  darker  (cross- 
bars ending  about  level  of  pe<*t<)ral;  faint  longitudinal  stripes  of  dark  following  rows  of  scales;  some 
dark  on  dorsal,  fins  otherwise  plain. 

This  interesting  siXH'ies  ranges  from  southern  Florida  to  the  West  Indies  and  Brazil;  recorde<i  from 
Indian  River,  Florida  (as  V.  bronm>niieiii) ,  and  Jamaica;  not  uncommon  in  Porto  Rico;  our  coUetrtion 
contains  six  sixxcimens,  4  to  6  inches  long,  from  Aguadilla,  Arroyo,  Hucares,  and  Vieques. 

UmMna  coroides  Cuvier  <b  Valenciennea,  Hist  Nat  Poiw..  V.  IsT.  is-to.  Brazil;  Jordan  A  Evermaim,  I.e.,  1466, 1898. 
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Ornias  102.  MEHTICIBKHns  Gill.     The  Whitingt. 

Body  comparatively  elongate,  little  compressed;  hea<l  long,  subconic,  bluntish  snout  com^iderably 
projecting  beyond  mouth;  mouth  small,  horizontal,  l)oth  jaws  with  bands  of  villiform  teeth,  outer 
teeth  in  upper  jaw  more  or  letw  enlarged;  chin  with  a  single  st4>utish  barliel;  preopercle  with  its 
membranaceous  edge  serrulate;  gillrakers  short  and  tulx*rcular  or  obsolete;  dorsal  spines  high,  slemler, 
10  or  11  in  numl)er  ( 13  in  Cirrimenx) ;  second  dorsal  long  and  l(»w;  caudal  fin  with  lower  angle  roumled, 
upper  sharp;  anal  fin  with  a  single  weak  spine;  no  air-bladder.  Lower  phar^-ngeals  separate,  teeth 
varj'ing  from  sharp  to  very  obtuse. 

This  genus  is  one  of  the  most  strongly  marked  in  the  family.  It  has  been  confounded  by  all 
European  writers  with  Vmbrinn,  with  which  it  has  not  very  much  in  common  except  the  presence  of 
the  barbel  at  the  chin.  All  the  species  are  American,  and  all  bottom  fishes.  The  low,  elongate  body, 
large  pectoral,  and  obsolete  air-bladder  are  all  characters  related  to  this  peculiarity  of  habit  The 
species  are  all  valued  as  food-fishes. 

MSKTICIRRHrs: 

a.  Dorsal  spines  usuallf  11:  head  not  terete,  depressed,  with  low  snout. 

5.  Gillrakers  obsolete,  reduced  to  tubercular  pn>minences(.  covered  with  teeth  similar  to  thoee  on  the  other  gill- 
arohes.  more  developed  in  the  young:  lower  pharj-ngeals  narrow:  the  teeth  \illiform  or  cardiform.  all  of  them 
acute  or  conical,  none  with  rounded  head!!>  (, molars;  teeth  in  the  outer  series  of  upper  jaw  more  or  less 
enlargcil;  scales  on  brea.«t  large. 

c.  Soft  dorsal  longer,  its  rays  i.  23  to  i.  '25. 

(/.  Outer  teeth  of  upi>er  jaw  decidetlly  enlarge*!;  dorsal  spines  not  much  elevate*!,  tht*  longest  usually  not  reaching 
front  of  soft  dorsal.  1.5  to  1.6(>  in  head.  Coloration.  grayish-silver>-.  the  dark  markings  not  pronounced  and 
often  obsolete. 

t.  Dorsal  rays  x-i.  22  to  24;  snout  rather  shorter  and  lej«  iM»inted  than  in  -V.  aniericanus,  3.5  in  head;  mouth 
smaller,  the  maxillary  3  in  head.  Coloration  usually  plain,  sometimes  very  dark,  otherwise  as  in  Mentidrrkus 
amrricanua martinicenri*,  178 

rt.  I>orsal  rays  x-i,  24  or  25;  snout  longer.  3.33  In  head;  maxillar>'  reaching  nearly  to  middle  of  eye  2..S  to  '.i  in 
head:  eye  .<imall.  2  in  snout:  teeth  villifomi,  in  l»n>ad  bands,  the  outer  series  of  the  upper  jaw  very  much 
enlarged,  larger  than  in  the  other  s|>ecie>;  ventrals  short,  1.5  in  pectoral:  pectoral  1.25  in  head;  caudal 
with  the  bn>ad  ronnde<l  lower  lobt*  longer  than  the  ai'ute  upper;  scale??  all  ctenoid,  those  of  the  breast 
larger  and  regularly  place<l.  Color,  grayish-silvery,  with  oltscure  darker  clouds  along  the  back  and  sides,  these 
marks  forming  diL«iky  bars,  running  «>bliquely  forwanl  and  downward  to  considerably  l>elow  the  lateral  line, 
these  often  obs^)lete:  the  bar  at  the  nai»e  saddle-like;  lining  of  gill-cavity  dusky:  pectoral  yellowish,  dusky  at 

tip;  an  obscure  dusky  streak  along  the  lower  part  of  side  running  into  lower  lobe  of  caudal americaung 

dd.  Outer  teeth  of  upper  jaw  less  enlarge*!;  spinous  dorsal  elevated,  the  longest  spine  reaching  past  front  of  soit 
dorml,  its  length  1.5  in  head;  coloration  strongly  marked,  l)ody  scarcely  silvery;  eye  small.  2.33  in  snout.  2  in 
intemrbital  area,  about  7  in  head;  snout  long,  bluntish.  3.8  in  head;  mouth  large;  maxillary  reaching  middle 
of  eye,  2.8  in  head;  pectoral  1.14  in  head.  Color  dusky-gray  above,  sometimes  blackish,  the  liack  and  iddes 
with  distinct  dark  oblique  crossbands  running  downward  and  forward,  the  anterior  one  at  the  nape  extending 
downward,  meeting  the  secr^nd  and  thus  forming  a  V-shapc*!  blotch  on  each  side:  a  dark  lateral  streak 
bounding  the  pale  color  of  the  belly,  most  distinct  posteriorly  and  extending  on  lower  lobe  of  caudal;  inaide 

of  gill-caviiy  scarcely  dusky;  pectoral  dark tajratilt* 

Cmbrula: 

66.  Gillrakers  present,  verj-  short  and  rather  slender;  lower  pharyngeals  rather  broad;  some  or  most  of  teeth  molar, 
that  is.  enlarged,  with  thickene*!  rounded  heads,  the  molar  teeth  covering  at  least  anterior  portion  of  bone; 
teeth  in  outer  series  of  upper  jaw  scarcely  larger  than  the  others;  scales  on  breast  small Uttoralit 

178.  Menticirrhus  martiniceiiBis  (Cuvier  &  Valencieimes) .     Jewsfiarp  Drummer. 

Head  .{.3;  de[>th  4;  eye  7;  nnout  3.7;  maxillary  3:  mandible  2.8;  interorbital  4.2;  pre«>rbital  5.3; 
D.  A-i,  24;  A.  I,  7;  pectoral  1.4;  ventral  2.2;  caudal  l.«:  nt-alen  t>-54-12.  Bo<ly  quite  elongate,  l>ark 
tx>u.*!iderably  elevate<l,  ventral  outline  nearly  straight;  head  nmall,  conicral,  upper  profile gt»ntly  convex; 
mouth  not  large,  inferior,  maxillary-  reaching  past  middle  of  eye;  outer  teeth  of  upper  jaw  considerably 
enlarged;  snout  projecting  l)eyond  mouth;  spinous  dorsal  small,  spines  slender  and  pointed,  but  not 
sharp;  soft  dorsal  very  low;  anal  very  small;  |HH*toral  laiye;  craudal  with  an  emargination  in  upj^er  IoIjc, 
lower  lolx»  the  longer;  lateral  line  almost  straight  except  at  ends,  {»arallel  with  outline  of  back. 

(Viloration  usually  plain,  sometimes  very  dark;  IttU'k  ami  sides  usually  with  oblique  dusky  bars. 
Our  specimens  are  jiale  lielow,  darker  alwive,  and  sh<»w  few  definite  markings;  then*  are  faint  oblitjue 
dark  lines  following  rows  of  scales;  tip  of  ]Mx:toral  auid  veutrais  and  edge  of  anal  nearly  black. 


222  BULLETIN    OF   THE   UlTITED    STATES    FISH    COMMISSION. 

Known  from  the  Weet  Indies  to  Patagonia;  very  common  on  the  Brazilian  coast,  where  it  replaces 
the  closely  related  3f.  nmericanus,  from  which  it  is  not  well  separated;  recorded  from  Jamaica,  Mar- 
tinique, and  Rio  Janeiro,  and  obtained  by  us  in  the  San  Juan  market  and  at  Palo  Se<'o,  Porto  Rico, 
where  it  is  probably  not  rare.     It  is  a  fair  food-fish. 

Vmbrina  martinicenMs  Cuvier  &  Valenciennes,  Hist,  Nat.  Poiss.,  V,  186, 1830,  Martinique. 
Umbrina  graeilU  Cuvier  &  Valenciennes.  Hist.  Nat  Poiss.,  V,  189, 1830,  Brazil. 
Umbrina  arenata  Cuvier  &  Valenciennes.  Hist.  Nat.  Poiss.,  V,  190, 1830,  Brazil. 
Vmbrina  januaria  Steindachner,  Ichth.  Beitr.,  V,  122,1876,  Rio  Janeiro. 
Maiticirrhus  martinicams,  Jordan  &  Evermann,  1.  c.,  1478, 1898. 

Oenns  108.  EQUES  Blooh.     Bibbon-fishes. 

Body  oblong,  compressed,  back  much  elevated  anteriorly,  rapidly  tapering  to  narrow  caudal 
peduncle;  mouth  small,  lower  jaw  included;  preorbital  wide;  snout  with  slits  and  pores  well  developed; 
teeth  all  villiform,  in  broad  bands,  outer  scarcely  enlarged;  preopercle  with  a  fringed  border  and 
no  bony  seme;  scales  small,  irregular,  with  smaller  ones  intermixed,  extending  on  soft  fins;  gillrakers 
few,  short,  and  slender;  dorsal  fin  very  long,  of  9  to  15  close-set  spines  and  36  to  55  soft  rays;  anterior 
intemeurals  closely  wedged  in  behind  occiput;  anal  small,  its  spine  small;  caudal  rhombic;  pyloric 
cseca  few;  vertebrsR  10-f  15=25. 

This  genus  is  one  of  the  most  remarkable  in  the  family  in  respect  to  form  as  well  as  to  the 
coloration  of  its  si)ecies. 

a.  Dorsal  rays  x  to  xii-i,  36  to  -16,  first  4  to  6  of  the  intenieuralN  wwlged  in  between  nourals  of  second  and  third 

vertcbne. 

b.  Profile  steep,  but  not  vertical:  distance  from  snout  to  first  dorsal  spine  alx)ut  e<iual  to  depth  of  body. 

c.  Dorsal  .spines  little  elevated,  not  nearly  as  long  as  head:  back  arched;  dorsal  with  38  to  41  soft  rays:  color  variously 

dusky  or  gray,  with  at  least  traces  of  about  7  lengthwi.^e  streaks:  depth  2.6  to  2.75  in  length aeuviinatug,  179 

re.  Dorsal  spines  elevated,  longest  2.7r>  in  length  of  body;  soft  parts  of  vertical  fins  with  white  si)Ots;  body  n)bu.«»t,  back 
much  compressed,  general  form  much  as  in  Equr«  acuminatuH,  but  caudal  peduncle  deeper  and  morecompresseii; 
pectoral  and  ventral  short  and  equal,  1.14  In  head.  Color,  dark-brown,  a  light  bar  in  front  of  eye  extending 
around  chin,  a  second  pale  bur  extending  around  head  immediately  Ix'hind  eyes,  a  thinl  extending  from  in 
front  of  dorsal  over  basi*  of  piMitoral:  a  light  bar  along  base  of  s<^)ft  dorsal;  a  light  bar  extending  from  behind 
elevated  portion  of  spinous  dorsal  downward,  dividing  into  two,  the  branches  running  straight  Iwck,  upper 
branch  to  l>eginning  of  last  fourth  of  .soft  dorsal,  lower  branch  to  ba.se  of  caudal;  2  or  3  light,  undulating 
longitudinal  bars  below  thes**;  fins  nil  dnrk  brown,  vertical  fins  with  many  whitish  stellate  ^ifH)!.**.    Head  3.7.'>  in 

length;  depth  3.    D.  xi  or  xii-i,  46 punctattut 

bb.  Profile  very  steep.  Bo<ly  deepest  below  first  dorsal  spine,  thence  mpidly  tapt>ring  to  namiw  caudal  peduncle. 
Colt)r.  oliva(!epu8,  3  dark-brown  longitudinal  bands  along  side,  middle  one  from  eye  backward  reaching  tips  of 

middle  caudal  rays.    D.  x-i.  37 jnUcher 

an.  Dorsal  rays  xiv  or  xv-i,  63;  about  9  intemeurals  weiigtKi  in  betwei^n  neurals  of  se<'ond  and  third  vertebrae;  pro- 
file almost  vertical;  Ixxly  highly  variegatAM.1,  with  riblxm-like  oblique  bands lanctolatus 

179.  Eques  acTuninatus  (Bloch  A  Schneider).     ^'Berdugo'*  or  ''Bergrido.'^ 

Head  3.1;  depth  2.S;  eye  3.8;  snout  4.1;  maxillary  2.6;  mandible  2.4;  interorbital  4.2;  preorbital 
5.2;  D.  x-i,  3i);  A.  ii,  7;  pectoral  1.5;  ventral  1.5;  scales  about  50.  Body  elongate,  comprt»Pse<l 
j>osteriorly ,  back  much  elevated,  ventral  outline  nearly  straight;  anterior  profile  straight  fn>m  front 
of  dorsal  to  upj>er  part  of  blunt  snout;  mouth  mwlerate,  low,  maxillary  reaching  middle  of  eye,  lower 
jaw  included,  teeth  in  bands,  outer  row  in  upper  jaw  enlarged;  soft  fins  all  more  or  less  scaly;  gill- 
rakers short,  not  pointed,  6  f  S- 

Color  in  spirits:  P^erywhere  dark  brown,  with  pale  longitudinal  stripes,  as  follows:  two  from 
region  of  nape  nearly  confluent  at  middle  of  soft  dorsal;  oiu?  from  a  little  above  eye  to  la.st  rays  of  soft 
dorsal;  one  from  upper  edge  of  eye  to  upper  edge  of  caudal  i)eduncle;  two  from  near  base  of  jjectoral 
to  base  of  caudal,  the  upper  of  these  extending  faintly  across  head  to  eye. 

This  species  ranges  from  South  Carolina  to  Brazil;  it  has  been  recortled  from  Key  West,  Tortugas, 
and  Jamaica,  and  was  obtained  by  us  at  Arroyo,  Porttj  Rico,  from  which  place  we  have  two  specimens, 
each  6  inches  long.     Valued  as  food. 

GravimUteg  ammiiuitm  Bloch  <fe  Schneider.  Syst,  Ichth,,  184,  1801,  no  locality:  after  Seba. 
Eques  linoUuft  Cuyiv.T  &  Valencienne.'<.  Hist.  Nat.  Poiss.,  V,  169.  1H3<),  Brazil. 
Eques  acuw? no/ »«,  Jordan  &  Evermann,  1.  c,  1487,  1898. 
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Family  L.    POMACENTRIDi€.     The  Demoiselles. 

Body  short,  deep,  compressed,  covered  with  ctenoid  scales  of  varying  size;  lateral  line  wanting 
posteriorly;  mouth  small,  usually  with  rather  strong  teeth,  either  conic  or  incisor-like;  vomer  and 
palatines  toothless;  nostril  single  on  each  side,  nearly  round;  preopercle  with  its  posterior  edge  largely 
free,  serrate  or  entire;  preorbital  sheathing  the  small  maxillar\';  dorsal  fin  single,  with  numerous 
strong  spines,  spinous  portion  longer  than  soft,  which  is  similar  to  soft  anal,  both  fins  scaly  at  base;  anal 
spines  2;  ventral  fins  thoracic,  i,  5,  anterior  rays  longest,  usually  filamentous;  a  scaly  appendage  at  Imse 
of  ventral.  Lower  phar^-ngeals  fully  united;  branch iostegals  5  to  7;  gills  3.5,  slit  behind  last  gill  very 
small  or  obsolete;  gillrakers  rather  long  and  slender;  no  labyrinthiform  appendage;  air-bladder  and 
peeudobranchi^e  present;  pyloric  czeca  2  or  3;  gill-membranes  free  from  isthmus.    Vertebrae  12-t-14=26. 

Fishes  of  tropical  seas,  similar  in  mode  of  life  to  the  ChspiodarUidspf  feeding  on  small  marine 
animals  and  plants  in  the  coral  reefs.  Genera  15;  species  about  180,  most  of  them  too  small  to  be  used 
as  food.  They  are  very  active  in  life  and  the  coloration  is  usually  brilliant,  sometimes  changing  much 
with  age.  The  family  shows  strong  affinities  with  the  Labridx  in  its  gill-structures  and  pharyngeals. 
In  other  respects  it  approaches  the  Kyphoxidse^  while  the  unique  character  of  the  simple  nostril  is 
shared  with  the  Cichlidx  only,  from  ancestors  of  which  group  the  Pomacentrid^s  are  probably  descended. 
I.  Scales  Urge,  25  to  40  in  lengthwise  Heries. 

POMACENTRIN*: 

a.  Teeth  fixed,  conical  or  incisor-like,  covering  nearly  whole  free  edge  of  each  jaw:  carnivorous  gpecies. 

b.  Teeth  conical,  in  two  to  four  series,  outer  enlarged  and  bluntish:  preopercle  entire:  scales  large;  body  oblong,  depth 

2.5  to  1.33  in  length:  lateral  line  wanting  on  tail Chromis 

66.  Teeth  more  or  Icsb  flattened  or  Incisor-like,  in  one  or  two  series. 

c.  Preopercle.  and  iwually  preorbital  also,  sharply  serrate. 

d.  Teeth  entire,  strictly  uniscrial  in  each  jaw;  preorbital  not  very  deep,  its  edge  not  notched;  snout  scaly;  lower  jaw 

naked Eupomacentbus,  104 

cr.  Preopercle  and  preorbital  strictly  entire:  snout  naked. 
r.  Teeth  emarginate  or  Y-«haped Abcdefdup,  106 

.M  HROSPATHODONTINiE: 

an.  Teeth  movable,  incL«ior-like.  in  one  row  on  front  of  each  jaw;  lower  jaw  weak,  with  teeth  along  its  front^only; 
preopercle  and  preorbital  entire:  snout  scaled  almr>st  to  lip4*:  preorbital  notched  behind  nostril:  lower  limb  of 
preopercle  scaled;  soft  dorsal  and  anal  elevated;  caudal  deeply  forked:  soft  anal  rather  long,  of  14  or  15  rays: 
herbivorous  species Micbospathooon 

Oeniu  104.  EUPOIIACEHTBUS  Sleeker.     Peteados  Azulet. 

Body  ovate,  deep,  and  compressed,  profile  steep,  usually  rounded.  Head  moderate,  nearly  as 
deep  as  long,  snout  scaly,  lower  jaw  nake<i.  Mouth  quite  small,  terminal,  jaws  equal;  each  jaw  armed 
with  a  single  close-set  series  of  compressecl,  immovable  teeth,  which  are  truncate  at  tip.  Gillrakers 
long;  preopercle  more  or  leas  serrate;  preorbital  serrate.  Scales  large,  strongly  ctenoid,  lateral  line 
running  parallel  with  back  to  near  end  of  dorsal  fin,  at  which  point  it  ceases.  Dorsal  fin  continuous, 
with  12  or  13  low  stout  spines;  membrane  of  spinous  dorsal  usually  not  deeply  incised  nor  lobed; 
soft  part  more  or  less  elevateil,  its  last  rays  gradually  shortened;  lower  limb  of  preopercle  usually  more 
or  less  scaly;  preorbital  narrow,  without  deep  notch;  anal  fin  similar  to  soft  dorsal,  with  2  spines,  of 
which  the  se<x)nd  is  much  the  larger;  soft  rays  12  to  16;  dorsal  spines  with  a  sheath  of  large  scales, 
membranes  of  both  dorsal  and  anal  covered  high  up  with  small  scales;  caudal  fin  more  or  less  forked, 
lobes  rounded;  lower  pharyngeals  triangular;  branchiostegals  5  or  6. 

Species  numerous  in  the  tropical  seas,  chiefly  American,  and  extremely  variable  in  form  and 

color,  the  brilliant  coloration  apparently  dependent  on  surroundings.    The  species  are  little  known 

and  the  classification  of  those  found  in  the  West  Indies  is  not  wholly  satisfactory. 

a.  Upper  anterior  profile  of  head  arched. 

6.  Depth  of  body  moderate.  1.75  to  2.25  in  length,  without  caudal. 

e.  Lower  posterior  half  of  body  dark,  like  anterior  half;  caudal  fin  mostly  dusky. 
d.  Pectoral  fin  not  edged  with  white. 

f.  Depth  of  body  L75  in  length  of  body  (without  caudal):  side  with  faint  crom-streaks adtutut 

ee.  Depth  of  body  2  to  2.25  in  length. 

/.  Opercle  without  distinct  dark  spot;  caudal  not  tipped  with  orange. 

g.  Anal  without  distinct  blue  spot  in  its  posterior  axil,  except  in  young. 
h.  Head  with  few  if  any  small  accessory  scales. 

t.  Base  of  pectoral  without  black  spot  or  with  but  one futcuf,  180 

Baae  of  pectoral  with  two  black  spots dienctew 


224  BULLETIN    OF   THE    UNITED    STATES    FISH    COMMISSION. 

gg.  Anal  with  a  bluish  spot  Rt  ba^c  of  last  ray;  head  and  fins  much  spotted  with  blue anaUt,  181 

ff.  Opercle  with  a  distinct  dark  spot  above;  pectoral  with  a  dark  spot;  tips  of  all  flns  orange Uophortut 

cc.  IjivreT  posterior  half  of  body  unlike  anterior  part,  being  more  or  leas  abruptly  bright-yellow:  caudal  fln  bright- 
yellow;  usually  a  blue  spot  at  base  of  last  ray  of  anal. 

j.  Region  below  lateral  line  with  many  blue  spots lencosHctus,  1Hl» 

jj.  Region  below  lateral  line  with  few  blue  spota  or  none. 

k.  Back  with  two  round  dusky  spots  on  each  side JlaviwmUi 

bb.  Depth  of  body  about  2.75  in  length;  posterior  half  of  bo<ly  yellowish;  flns  with  more  or  less  yellowish partittm 

aa.  Upper  anterior  profile  of  head  .•»traight.  not  arched;  body  and  flns  mostly  dusky,  with  pale  spots pkinifrtW' 

180.  Eupomacentrus  fuscus  (Cuvier  <fc  Valenciennes).     Broiim  Cockeye  Pilot;  Maria  MolU 

(Plate  27.) 

Head  3.5;  depth  2.5;  eye  8.4;  snout  3.5;  maxillary  3;  D.  xii,  15;  A.  ii,  13;  scales  2-28-9.  Body 
compressed,  anterior  profile  steep  and  evenly  convex;  dorsal  and  ventral  outlines  similar;  mouth 
moiierate,  little  oblique;  maxillary  reaching  anterior  border  of  orbit;  jaws  equal;  teeth  in  a  single  series 
in  each  jaw,  incisor-like,  and  closely  placed;  preopercle  and  preorbital  serrate;  gillrakers  small,  weak; 
scales  large,  ctenoid,  reduc^ni  in  size  on  heatl;  snout,  opercles,  and  cheek  scaled;  lateral  line  concurrent 
with  back  to  below  middle  of  soft  dorsal,  where  it  ceases.  Fins  rather  large;  longest  dorsal  spine  about 
2  in  head,  dorsal  rays  elevated,  longest  1.2  in  head;  second  anal  spine  2  in  head;  soft  anal  similar  to 
soft  dorsal;  caudal  forked,  lobes  equal,  about  1  in  head;  pectoral  rather  long,  reaching  vent;  ventrals 
long  and  pointed,  passing  vent. 

Color,  dark-blue  alwve,  lighter  on  the  sides  and  under  jmrtja;  side  of  head  and  body  with  some 
yellowish,  under  parts  with  purple  tinge;  in  some  specimens  the  general  color  is  dark-brown  or  nearly 
black;  edges  of  scales  dark,  fonning  narrow  dark  vertical  bands,  but  in  most  specimens  these  are 
entirely  absent;  dorsal  and  anal  fins  dark-bluish  or  olivaceous  at  base,  the  margin  brighter  blue;  caudal 
dusky  or  pale,  usually  with  some  yellow  at  base;  pectoral  and  ventrals  greenish-olivaceous,  no  black 
spot  at  base  of  pei'toral,  no  dorsal  ocellus  and  no  white  spot  at  base  of  last  anal  ray;  no  bluish  or  whitish 
spots  on  head  or  lx>dy. 

This  species  may  be  distinct  from  E.  anaHa,  or  the  latter  may  l)e  simply  an  individual  color  varia- 
tion from  the  tyi)ical  fonn.  The  specimens  which  we  refer  to  E.  fuscus  were  obtained  by  us  at 
San  Juan,  Aguadilla,  and  Ponce,  and  by  Mr.  Gray  at  San  Geronimo. 

Found  in  the  West  Indies  south  to  Brazil  and  north  to  Key  West.  The  least  common  of  the  X\\x\v 
species  of  EupomaceiUruH  which  we  recognize  from  Porto  Rico. 

Pomoimtrnit  futtcus  Cuvier  &  Valenciennes,  Hist.  Nat.  PoIhr.,  V,  43*2, 1830,  Brazil. 
Porrmccntruit  rariabUU  Castelnau,  Anim.  Nouv.  ou  Rares,  Poiw.,  9.  pi.  3,  fig.  3, 1855,  Bahla. 
Pomacentrus  nirocyanaus  Pwy,  Memoriae,  II,  190,  IftfiO,  Havana. 
Enp</maccntnis/uscu«,  Jordan  «fc  Kvermann, i.e.,  1552, 1898. 

181.  Eupom.acentru8  analis  (Poey). 

Hea<i  3.2  to  3.5;  depth  2  to  2.4;  snout  3.2  to  3.5;  eye  3.2  to  3.5;  maxillary  3.2  to  3.75;  mandible 
3.75  to  4.25;  interorbital  3.25  to  3.66;  preorbital  7;  scales  3-28-8;  T).  xii,  15;  A.  ii,  13.  Body  rather 
deep,  strongly  compressed,  anterior  profile  steep  and  evenly  convex;  inten>rbital  area  strongly  convex; 
eye  usually  a  little  greater  than  snout;  mouth  small,  slightly  oblique,  jaws  equal;  teeth  in  single  series, 
incisor-like  and  (!lose-set;  maxillary  scarcely  reaching  vertical  of  anterior  part  of  orbit;  gillrakers 
slender,  weak,  and  short,  length  less  than  diameter  of  pupil;  preopercle  strongly  serrate;  preorbital 
also  serrate,  but  less  distinctly  so;  scales  large,  firm,  and  strongly  ctenoid;  lateral  line  Ix^ginning  at  the 
upper  edge  of  ojHTcular  opening  running  parallel  with  dorsal  outline  to  beneath  middle  of  base  of 
soft  dorsal,  where  it  abruptly  terminates;  top  of  hea<l  and  snout  densely  scaled,  scales  smaller  than  on 
side;  opercle  and  preopercle  scaled;  chin  nake<1;  bases  of  dorsal  and  anal  fins  densi»ly  scaled;  mem- 
branes of  caudal  fin  covered  with  very  small  scales;  dorsal  spines  strong  and  sharp,  length  of  longest 
1.8  to  2  in  hea<l;  soft  dorsal  with  its  middle  rays  olevate<l,  their  length  1.2  to  1.4  in  head;  first  anal 
spine  very  short,  second  much  longer  and  strongt»r,  its  length  2  in  head;  soft  anal  similar  to  soft  dorsal, 
its  longest  rays  about  1.25  in  head;  p<*ctoral  broad,  short,  scarcely  reaching  vent,  lengtii  about  1.2  in 
lK»ad;  ventral  longer,  tips  of  outer  rays  passing  vent,  al)oiit  efjual  to  length  of  head;  craudal  forked, 
ui)per  IoIh^  the  longer,  usually  somewhat  longer  than  head. 

Color  in  life  very  variable;  liack  and  upper  part  of  side  usually  dark-blue  or  bluish,  be<>om(ing 
somewhat  paler  on  lower  part  of  side  and  l)elly ;  head  dark-blue;  sometimes  bo<ly  is  a  dark  brown,  wjth 
scarcely  any  trace  of  blue;  in  other  specimens  the  color  is  a  sooty  blue-black  in  life,  under  paks 
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si-an-ely  [»aler;  scaler  on  anterior  [>art  of  siile  sometimes  with  a  long  conspicuous  bronze-olive  spot; 
head,  side,  and  bases  of  vertical  tins  usually  with  small  sky-blue  spots,  these  s[X)t8  frequently  in  life 
inclining  to  black,  in  alcohol  lx?coming  at  first  mr>re  intense  blue  and  later  failing  to  white;  the  abun- 
dance of  these  spots  varies  greatly;  in  larger  individuals,  from  3  to  4  inches  in  length,  the  spots  are 
greatly  re<luce<l  in  numlx?r,  sometimes  almost  wholly  absent;  more  abundant  in  individuals  2.5  inches 
or  under  in  length,  sometimes  profusely  so.  Spots  on  anterior  |)art  of  head  sometimes  take  the  shape 
<»f  narrow  lines  or  oblong  blotches;  a  large  blue  blotch  at  bases  of  upper  pectoral  rays,  becoming  black 
in  alc*ohot;  a  large  black  blotch  on  middle  ai  anterior  dorsal  rays,  sometimes  quite  round  and  surrounded 
by  a  narrow  l)lue  border;  a  small  blue  spot,  fading  to  white  in  alcohol,  near  base  of  last  anal  rays. 

Seventeen  s|)ecimens,  varying  from  3  to  3.5  inches  in  length,  collected  at  Ponce,  February  1,  were 
tjuite  uniform  in  coloration;  they  each  show  a  few  white  spots,  some  very  faintly,  on  side  and 
rK'casionally  at  base  of  anal;  none  noticeable  on  head  or  fins;  a  white  sjHjt  present  in  every  case  on  last 
anal  ray  at  base;  a  single  black  spot  at  base  of  up[>er  i)ectoral  rays;  dorsal  ocellus  showing  distinctly 
on  only  three  or  four  specimens;  caudal  usually  i>ale,  yellowish  on  two  specimens.  Seven  si)ecimens,  3 
to  4  inches  in  length,  collected  at  Culebra  Island,  February  11 ,  were  each  profusely  covered  with  pale-blue 
or  whitish  s]>ot^,  most  abundant  on  head,  dorsal,  and  l>ase  of  caudal  and  anal;  spot  at  base  of  last  anal 
ray  always  present;  black  spot  at  l»ase  of  jKH'toral  sometimes  obscure;  dorsal  Oi^-ellus  usually  present; 
caudal  j^ale  or  yellowish  on  three  or  four  of  the  specimens.  Nineteen  specimens,  sr>mewhat  smaller, 
collecttH.1  at  Fajardo,  February  17,  chjsely  resemble  the  Culebra  specimens;  some  of  them,  however, 
resemble  mr)re  closely  sjKHMmens  frr)m  Ponce  in  the  less  numerous  spots;  the  bluish-white  spot  at 
l)ase  of  laijt  anal  ray  is  always  present,  and  most  of  the  s[)ecimens  show  the  dorsal  oi^llus.  Twenty 
other  siKvimens  from  Fajanlo,  c<;»llecte<l  on  same  date  and  of  smaller  size,  are  much  more  profusely 
siK)tte<l;  the  dorsal  ocellus  is  more  distinct  and  the  caudal  fin  more  yellowish;  the  lower  part  of  sides 
and  the  lx*lly  are  jialer.  These  spei*imens  show  a  near  approach  to  E.  leucostidujf.  Four  specimens 
from  Mayaguez,  each  about  2.5  inches  long,  are  profusely  s[>otted  like  those  from  Culebra  and 
Fajanlo,  but  the  general  color  is  much  darker;  white  spot  on  anal  and  black  one  on  base  of  pectoral 
pn»si»nt;  the  dorsal  oi-ellus  is  fairly  distinct.  Eleven  sjKHnniens  from  Puerto  Real,  eat^h  3.5  inches  long, 
rt»semble  cla*H*ly  those  from  Ponce  in  having  but  few  six)ts;  white  sjKjt  on  anal  antl  black  blotch  at 
l>a.<e  of  iKK'toral  l)oth  present;  dorsal  ocellus  evident  in  only  six  of  eleven  specimens;  craudal  peduncle 
and  fin  usually  yellowish.  Three  small  s|)ecimens  from  Hucares  are  profusely  covered  ^ith  small 
blue  si>ecks  and  agree  with  those  from  Culebra. 

In  our  collections  from  Porto  Rico  we  have  what  we  provisionally  identify  as  three  species  of 
Kupomaceutrus,  namely,  E.  fuscujt,  E.  a«^//x,  and  E.  leuco^stirtwn;  but  we  are  not  at  all  sure  that  all  three 
of  these  should  not  lx.»  united  under  one  species — E.  fu»cus.  The  color  variations  and  intergradations 
are  most  perplexing.  In  the  field,  fresh  spe(*imens  sometimes  show  a  most  diverse  coloration,  but 
when  brought  into  the  lalwratorj'  these  differences,  to  a  very  large  extent,  disappear.  In  life  the 
caudal  peduncle,  caudal  fin,  and  under  i>arts  are  inclined  to  be  more  decidedly  yellow  than  in  alcoholic 
s[)ecimens,  but  this  is  not  always  true.  In  some  instances,  as,  for  example,  the  majority  of  specimens 
obtained  at  Ponce  and  Fajardo,  the  under  parts  are  scarcely  less  dark  than  the  upper.  As  a  general 
rule  the  younger  individuals  are  m<.>re  profusely  covered  with  brilliant  sky-blue  spots  than  are  the 
older  ones.  As  already  stated,  these  si)ots  appear  in  life  as  black  or  very  dark-blue,  but  in  alcohol 
they  invariably  fade  first  to  sky-blue  and  finally  to  white  or  bluish-white;  the  spot  near  the  base  of 
last  anal  ray  is  usiuilly  bluish-white  in  life,  fading  to  white  in  spirits. 

The  blotch  on  Ijast^  of  pectoral  is  sometimes  bluish,  but  usually  black.  Some  of  the  spots  on 
anterior  part  of  h(»ad  are  oblong  or  linear;  the  blotch  on  anterior  soft  rays  of  soft  dorsal  is  usually  black 
ami  im»gular  in  form,  though  frequently  it  is  beautifully  ocellated,  the  border  l)eing  a  narrow  line  of 
bright  sky-blue;  this  ocellus  b«  always  present  in  young  examples,  but  frequently  disappears  in  those 
of  larger  size.  Except  in  a  ver}*  few  spei'imens,  which  we  refer  to  E.  fitscufy  the  spot  near  the  base  of 
the  last  anal  ray  is  always  present;  except  on  certain  sj)e<-imens,  which  we  refer  to  E,  leucoMidus,  and 
whose  colors  agree  closely  with  i)late  28,  there  is  no  sharp  contrast  between  the  color  of  the  upper 
and  the  lower  parts,  but  where  there  is  any  difference  at  all  it  is  through  the  gradual  change  from 
the  dark  of  the  Iwick  to  the  lighter  of  the  ventral  jiarts;  except  for  the  constant  presence  of  the  spot 
ui>on  the  anal  fin,  the  s[>ecimens  which  we  refer  to  E.  analis  would  agree  equally  well  with  the 
prescriptions  of  E.  fuitru:*;  but  as  we  have  found  nc*  s[KH:imens  without  the  anal  8|)ot,  it  seems  best  at 
present  to  reganl  the  two  fomw  as  distinct.  To  ascertain  the  true  relations  of  these  8i)ecies  careful 
field  studies  in  many  different  localities  in  the  West  Indies  are  necessary. 

F.  C.  B.  1900-15 
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Tlii«  aptfies  aMaiiii'  u  length  of  3  to  4  indiert.     Ilf  iirdjnirtio 
nay  be  seen  from  the  appended  table: 


imptiTathv  ineiauTemeiilg  of  3J  upeciin 


1  uK^a^urements  ai 


7  !I-3S-8|    : 


7  2-n-9     Xll.lfi  1,6 


T  3-3MI     Xll.lfi  1.« 


lifniCTFOoril;  (.'Wkvje  fiM ;  lllark  Itlot. 


Wntt  Indies  north  to  Key  Wwt;  hitherto  rcffardeil  an  only  from  Havana  and  Key  \\\vt.  N'iiiely 
ppr  I'ont  o(  tlie  Bpecimenn  of  thin  [K-iuia  obtaine"!  by  us  are  refi-rn-il  lo  Iliiw  sjicck-s.  S|>ei-hnenH  wpiv 
nbtainLil  at  San  Juan,  Agiiad ilia,  MayBpifz.  Puerto  Heal,  (inunica.  I'oiuv,  IIii<!artn,  Fajanlo,  an'l  Cnle- 
lira;  it  vta»  exeeedingly  abuudant  at  Culi-ljra,  Fajardo,  anil  I'ontt'  abiinl  the  <«ral  rt.-<'fH  and  amnnd 
tli«  little  iijletx,  every  haul  of  the  seine  securing  ecvpral.  At  Fajardo  tliey  were  {lariieuUrly  vi 
among  the  algie  on  the  west  side  of  the  SDiall  keys  off  the  I'laya. 

Patuimilrtuannlh  Pmj.  SynopislH.  32T,  l!«7,  lUvsna. 
Sapoinaccnlrui  analir,  J.inlfln  i  Kvsrmiiim. !,  p.,  ISM,  IRW. 

182.  EupoiDEweatruE  leucostictuB  (Muller  &  Troechel). 
(Plite  2S.) 

Head  3.5;  depth  2;  ew3;  RnoutS.'fi;  maxillaryS.rS;  int«Torbital3.75;  preorintal  6.5;  D.  iii,  IS; 
A,  II,  13;  sraleB  2-29-10,  Boiiy  ciimpn'wwl;  iloraal  and  ventral  outlines  NmiUr;  profile  convex,  but 
ledfl  Btee])  than  in  K.fiixntt  or  K  analif.  Mouth  moderate,  maxillary  retX'hing  anterior  part  nf  orbit; 
jaws  iijua);  teeth  in  a  single  hand  in  cai-li  jaw,  incisur-like  and  elose-set.  Prcftpercle  ami  preorbital 
distinctly  serrate;  sc-ules  laixe,  firm,  strongly  etenoid,  reiliieed  in  size  on  head;  tinout  and  sides  of  head 
completely  oealed;  lateral  line  )>eginning  at  upper  end  of  gill-opcninj;,  arched,  gradually  approaching 
doreal  outline  as  it  pniceeiis  backward,  ceasing  undermiddle  liorsalrays;  fins  moderate;  longest  doreal 
spines  nearly  2  in  licad ;  middle  rays  of  soft  iloreal  elevated,  about  1,4  in  head;  f>econd  anal  spine  long, 
strong,  and  gently  curved,  2  in  heail;  soft  anal  eimilar  to  soft  dorsal,  the  raya  somewhat  longer;  caudal 
forked,  lobes  about  e(|ual,  upper  sometimes  slightly  the  longer;  pectoral  short,  scarcely  reaching  vent; 
ventral  short,  reaching  scarcely  post  vent 
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Color:  Top  of  head  and  hack  rich  dark-hlue,  side^  and  under  partH  abruptly  lemon-yellow,  this 
yellow  extending  over  side  of  head,  entire  side  of  Ixxly  l>elow  lateral  line  and  to  some  extent  above  it, 
and  entire  caudal  pe<luncle  and  i-audal  fin;  {aide  of  head  and  anterior  part  of  body  as  well  as  top  of 
head  and  dorsal  region  with  numerous  small  pale-blue  8pot£>;  similar  spots  on  spinous  dorsal  and 
anterior  s^>ft  dorsal  rays,  as  well  as  a  few  on  anal  fin ;  a  large  black  blotch  on  middle  anterior  dorsal 
rays,  not  ocellate<l.  Posterior  half  of  dorsal  and  anal  yellow  like  caudal;  pectoral  pale-yellow;  pale-blue 
spot  near  base  of  last  anal  ray;  a  small  black  blotch  at  ha^»  of  pectoral.  In  life  the  pale-blue  spots  on 
top  of  head  ami  upper  part  of  side  appear  white  by  i*ontnii*t  with  the  darker-blue  ground-color,  those 
on  side  of  body  and  head  appearing  bluer.  Along  the  lateral  line  are  sometimes  present  a  few  small, 
oblong  dark  spots.  The  coloration  of  this  species  is  extremely  variable;  usually  the  colors  are  about  as 
given  above,  but  some  specimens  showe<l  a  gradual  encnwichment  of  the  blue  of  the  back  upon  the 
yellow  of  the  sides,  thereby  approaching  the  general  color-|»attem  of  what  we  have  called  E.  analU. 

The  extreme  fonns  of  this  species  and  of  E.  atutlis  are  remarkably  different  and  one  would  not 
hesitate  ^o  reganl  them  as  entirely  different  s[)ecies,  1>ut  individuals  taken  from  different  pla^.'es  and  of 
various  sizes,  show  very  [K»rplexing  variations.  It  has,  however,  been  impossible  to  show  that  these 
variations  present  actual  intergradation,  and  for  that  reason  we  prefer,  for  the  present,  to  recognize 
the  s|»ecies  as  distinct. 

Found  in  the  West  Indies  north  to  s<^)uthem  Florida.  In  Porto  Rico  we  obtaineil  specimens  at 
San  Juan,  Puerto  Real,  Culebra,  and  Ciuanica.  While  fairly  common,  it  is  apparently  much  less 
abundant  than  E.  analin. 

Pomarmtru*  Irvcortiduf  MiHlcr  «fe  Tmwhel.  in  Sehomburgk*!*  Exc.  Barbatlins,  C74.  1^^4^.  Burbadue. 
romacfutru*  caudali*  Pi»ey.  Syii«>ns?is,  3:Jn.  1S67.  Havana. 
Pomaecntrtu  mnthurw  P(»*»y,  Mcmoria.s.  II,  190.  lyiO,  Havana. 
Pi>marentntit  dorgopunican*  I*<>ey.  Sjmopsis.  32S,  lj<67.  Havana. 
Eupomacattrtu  Uucottiduf,  Jordan  &  Evermann,  1.  c.  I.*^,  1898. 

Oenai  105.  ABUDEFDUF  For8k&l.     Pintados. 

Body  deep.  comj>ressed,  covered  with  large  ctenoid  .«cales;  snout  without  scales;  preopercle  and 
[>reorbital  entire,  lower  limb  of  preopen-le  s^-aleless;  3  to  4  rows  of  scales  between  lateral  line  and 
dorsal;  teeth  comprea*e<i.  fixe<l,  more  or  less  distinctly  emarginate,  in  one  series  in  each  jaw,  those  below 
(xxnipying  most  of  free  etlge  of  jaw;  jaws  sube<iual.  Dorsal  usually  with  13  spines,  the  last  slightly 
shorter  than  me<lian  ones;  branchiostegals  o  or  6;  pyloric  <"jeca  3.     Lower  pharyngeals  triangular. 

Species  numen)us,  often  brightly  colored,  about  coral  reefs  in  the  tropical  seas.  We  exclude 
fnmi  this  genus  all  the  species  formerly  referred!  to  Gh/phutodon,  in  which  the  teeth  are  in  more  than 
one  series,  and  also  those  in  which  the  snout  is  scaly  or  the  lower  pharyngeals  not  triangular.  For 
these  fonns  different  generic  names,  Hnuiglyphidodtm^  AmiAyglifphidodon,  Glyphidodontops,  etc.,  have 
l)een  defined  by  Bleeker.  The  genus  StefftiMes  Jenyns  {imhricatiu)  is  also  very  close  to  Ahudefduf,  but 
it  seems  to  have  entire  teeth,  and  the  snout  and  fins  arc  densely  scaly.  The  genus  XexUarius  is  less 
closely  related  to  Abudefduf. 

Glyph  bodon: 

a.  Preopercle  entire. 

b.  Preorbital  very  narrow,  its  leart  breadth  less  than  pupil,  even  in  adnlt:  anterior  profile  of  head  nearly  straight, 

finout  rather  arute:  dorsal  £tpine»  13:  anal  with  about  12  w»ft  ray:*. 
<-.  Si.'aleji  about  4-30-11:  ^reen.with  about  6  dark-blue  or  blacki^ih  crussbambi:  depth  1.75  to  '1  in  length;  anal  rays 

11.12 foxatilu,  183 

Ei'scHiSTonrK: 

bb.  I^rvorbital  bmad.iti*  least  breadth  not  lejw  than  diameter  of  pupil,  greater  than  pupil  in  adult;  anterior  profile  of 
lu-ad  more  or  lewan>hed.  trnout  low  and  blunt,  projecting  beyond  the  hmall  mouth:  anal  rays  li,  10;  coloration  dull, 
(f.  rvirital  spines  13:  K^ales^  27  or  28. 

f.  Color  in  adult  brownish,  with  green  dots,  not  distinctly  banded;  teeth  smaller,  |^  on  each  side txnalogus 

dd.  Dorsal  spines  12:  body  with  5  dark  crossbands.  fainter  than  in  A.  mjnUilU:  scales  about  25 taunu 

an.  Frw»|»ercle  said  to  be  coarsely  serrate:  dorsal  spines  13;  scales  ver>*  large. '^;  body  with  dark  crnssbands rudu 


183.  Abudefduf  saxatiliB  (Linmeus).     Cockeye  Pilot;  DanoMle;  *'Chinnta'\-  ''Pintado." 

Head  3.2;  depth  1.8;  eye  3.2;  snout  3.5;  interorbital  2.7;  D.  .xiii,  13;  A.  ii,  12;  pectoral  0.9; 
ventral  1.0;  craudal  0.8;  scales  5-28-11. 

Color  in  spirits:  Chiefly  silvery,  somewhat  darker  above,  top  of  head  brown;  side  with  five  vertical 
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bniwii  Ittire,  larjitst-ax  wide  ae  eye,  fitvt  from  front  of  iior»«l  to  base  of  po<:t'>ral,  secomi  downward 
from  fourth,  fifth,  nntl  sixDi  t>pine»i,  tliinl  from  ninth  and  tenth  xpintv  toward  ^'ellt,  fourth  from  last 
f<|iiiu«  to  middle  of  anal,  fifth  from  puft  domul  atrrotw  iHilunrlc  upon  anal;  wimi-timcM  a  faint  i<izth  bar 
upon  biiH.^  of  uiudal;  fln^  four  not  reaching  bt^lly;  axil  dark,  front  of  !>»«.■  uf  jieetoral  black.  Smaller 
individuals  (2  inches  and  lew)  have,  in  fpirita,  ground-ciilor  nearly  everywhere  uniform  light-brown, 
made  up  of  siiiall  punctulations.  In  life  the  color  is  not  much  different;  the  intersiwces  are  bnuBv- 
yellow,  foiling  ti>  white  on  Hide;  hea<l  and  liiii*  juile-blui^h. 

Tliii'  i'pci:ii.>M,  which  reachea  a  len^h  of  6  inchef,  in  f<iuni 
abundant  in  tlde-pixtlB  an<]  aUint  coral  recfe  from  Guayuiafl  ' 
much  lew  abundant  than  the  specien  of  Jitipotmire-iilnju.  It  is  ci 
to  laptnre,  aj<  it  is  foimd  chiefly  where  nets  can  not  \k-  used  to 
0,75  to  5.5  inchew,  from  San  Juan,  Puerto  Real,  and  Culehra. 


tnipicul  America  on  lioth  coasts; 
•ru  add  Florida  to  I'rupiay,  Init 
alwut  Portci  Rill),  but  difficult 
d^'antage.     We  have  specimens,  from 


Chrfidim  mK^ii  hlfam./atrii»  S.  iiiftft.  Llnn»iiB.Uufi.  Artolpli.  Fwlfrid,  I.f4. "  IihUh." 
CAbYhIuh  nuatlUi  UliIici»,S)ii(.  Kat.,i.Kl.  X,!.*;!!,  ITSS;  Bflvr  Mint  .\[l.  I''r. 
C1MMlmiinuHn^'fBl(H.'b.lcblh)-ul.,lll,213,pl.l<»,l7«!>,I)rsdl;unn)w<l<tmwliiKl>y  l'rii<<' 
aiKo(lnMHnf3iiHKi«Blm:li,lchlh3rol.,III,9B,pl.ai7,17«7,NnnliiU|iip;ona'lniwiiiBl>yI'lii 
Clnlf>l>'i>lr«nim^nrmLiu-C't4ilt?,Hlin.Nat.r<iiH.,IV,U2,lMn,Br<iill.i'lc.;  nfOT  vaTJuiisnl 
aKt4iHl'mKir!Pn(li>l.anH>Mr,niiil.N'al.rid»i..IV,4!>n,l)>(e.MBr(<Dlr|ii(':  im  H<1niw<ii)|  ■•>'  I' 
(.■)MiAWwI«ii("w*'(iitiill.I1w.At.XBl.Bci.Phil».]8lia,l!iO,CiipoS>inI.upft». 
Oliiphiibidini  HUtUilit  Pm-y.  Fauna  rueno-Rlqui'flu.aan.lKKI:  Stahl.l.r.TTaiid  IM.IMO. 
AbUdf/dnfiaxiililii.Jurdi 


Family  LI.  LABKID.C     The  Wrasse -fishes. 

Body  oblong  iir  elonpilf,  nivenil  with  cycloid  scales;  lateral  line  well  iIcvcIoik 
interrupteil,  often  un);ulurly  1)e]it.  Mouth  moderate,  terminal;  |iremaxillaries  protructile;  maxillariee 
without  eupplenientfll  tH)iie,  sli]>|iing  under  the  membranaceous et^  of  preorbital;  anterior  teeth  in  jaws 
usually  very  strung  and  cuniiie-like;  teeth  of  JHWs  se|iarate  iir  soldered  ti^fether  at  liawe,  not  fonning  a 
continuous  plate;  no  teeth  on  vouier  or  jialatiiies';  lower  pharyngeals  completely  nniteil  into  one  Iwne, 
without  median  suture,  this  lione  T-sbapeil  or  V-shai)e<l,  its  teeth  conical  or  tulien-ular.  Lij*  thick, 
ion^tuilinally  plieale.  Nostrils  round,  with  2  o|>enings  on  each  side.  Dorsal  fin  continuous,  spinous 
part  usually  lung,  its  spines  rather  aleiider,  3  to  20  in  uumbvr;  anal  similar  to  soft  donial,  with  2  to 
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8  .spines.  Ventral?  thoracic,  r,  5,  in«'rte<l  lx»Iow  ijectorals.  Branchio^tegals  5  or  6;  ijeeudobranchiie 
well  <leveloi4Hl;  jdllH  3.5,  »Iitl>ehind  lafrt  arch  small  or  ol)H<)leto;  gill-menibrant»H  somewhat  conni*etecl, 
sometimes  joine<l  to  narrow  isthmus.     Air-bladder  presimt;  no  pyloric  eaci-a. 

This  family  comprises  60  genera  and  450  si)ecies,  chiefly  of  the  tropical  seas,  living  among  rocks 
or  kelp,  many  of  them  brilliantly  coloreil  and  some  value<l  as  foo<l-fish.  Most  of  them  fee<l  upon 
moUusks,  the  dentition  tx^ing  adapted  for  cnishing  shells.  As  in  most  other  large  groups  there  is  con- 
siderable difference  of  opinion  as  to  the  characters  which  should  he  use<i  in  dividing  the  I^broids  into 
genera.  The  tendency  with  all  rei-ent  writers  has  been  towanl  a  rather  minute  sulxlivision.  The 
numl)ers  of  vertebne  seem  to  us  to  yield  characters  of  the  highest  importance.  Other  characters  not 
to  be  neglected  can  be  <irawn  from  the  size  of  the  scales,  the  numbers  of  tlie  dorsal  spines,  and  the 
<lentition.  The  degree  of  squamation  of  the  head  seems  to  us  to  have  an  importance  lower  than  that 
attributed  to  it  by  Bleeker  and  Gunther,  but  it  may  be  used  for  generic  subilivision. 

n.  D(»rsal  sjiineH  8  or  more.  Uimally  well  distinKitii^hed  from  soft  rays;  anal  spines  2  to  6. 

b.  Vertebra!  and  dorsal  spineji  not  In  greatly  iuereafled  numbers;  vertebrw  22  to  29;  dorsal  spines  8  to  13;  anal  spines 

2  or  3:  species  of  tropical  or  subtropical  seas. . 
<*.  Vt^rtebni*  27  to  29  (so  far  as  known) ;  dorml  spines  usually  12  (11  to  14) ;  sides  of  head  more  or  less  scaly;  preoi»t»rt»le 

serrulate  or  entire. 
Hakpinje: 

*/.  Anterior  canines  strong;  lower  pharyngeals  large,  with  large,  tubercular  teeth;  spinous  dorml  not  envelope<l  in 

scales;  lower  Jaw  naked;  species  mostly  of  large  size  and  bright  coloration,  inhabiting  semitropical  seas. 
r.  horsal  spines  about  1-1,  the  3  or  4  anterior  falcate.  prcKluced  in  long  streamers;  Ixidy  deep  and  compressed,  anterior 

pn»file  steep;  teeth  uniserial;  no  posterior  canine;  cheek  and  oi>ercles  scaly;  l>a.*>es  of  soft  dorsal  and  anal 

s<^ly;  soft  parts  of  vertical  fins  produced:  .scales  mixlerate  (40) , Lachnolaimcs,  106 

tf.  I>«>n4al  spines  11  or  12  (rarely  13),  none  of  them  produced  in  filaments;  cheek  and  opercles  scaly:  body  oblong; 

back  not  greatly  elevated. 
/.  84jft  dorsal  and  anal  each  with  a  scaly  sheath  at  base;  scales  large  (about  32);  posterior  canine  present;  soft  denial 

and  anal  elevated.  pn>duced  behind U arpe 

ff.  iioft  dc»rsal  and  anal  without  sheath  of  scales;  preopercle  semilate  (at  least  in  young);  soft  dorsal  and  anal  more  or 

less  falcate. 
If.  S«-ales  large,  about  30;  lower  limb  of  preopercle  scaly;  posterior  canine  present;  anterior  canines  | Decodon 

C'lepticin.e: 

(M.  Anterior  teeth  small,  bluntish,  not  canine-like;  no  posterior  canine;  mouth  very  small,  terminal;  snout  short  and 
blunt:  dorsal  and  anal  enveloped  in  scales,  except  produced  tips  of  lM»th  fins;  caudal  deeply  forked;  dorsal 
spines  almost  hidden  by  series  of  scales;  head  everywhere  cloftely  scaled,  except  on  lifis  and  snout;  scales  of 
IxKly  large;  preopercle  serrulate;  gillrakers  slender,  short;  pei'toral  falcate:  lower  pharyngi^als  very  small, 

Y-shape<i.  their  teeth  small,  verj-  blunt,  and  coalescent;  vertebrae  10  +  17=27;  dorsal  spines.  12 ('leptici'S 

rr.  Vcrtebne  23  to  2b;  dorsal  spines  8  or  9;  anterior  canines  strong.  2  to  4  on  each  side  in  each  jaw;  ht'ad  m(«tly  naked; 
preopercle  entire.    Species  of  the  Tropics,  mostly  of  small  size  and  bright  coloration. 
Jri.iDiNJi:: 

h.  Lateral  line  complete  and  continuous. 

I.  Snout  not  tubiform;  preopercle  entire;  teeth  uniserial,  none  chisel-shaped. 
j.  Cheeks  and  opercles  naked. 

k.  Scales  large,  25  to  30  in  lateral  line;  anal  spines  2  or  3. 

I.  Dorsal  spines  9;  domal  enlarged,  without  scaly  sheath;  scales  of  breast  not  enlarged. 
111.  Anterior  canines  all  normal  in  position;  lower  phar>'ngeals  T-shaped,  with  numerous  teeth;  anal  spines  .3. 

n.  Posterior  canine  well  developed  on  both  sides;  dorsal  spines  pungent;  anterior  canines  J Ibidio,  107 

//.  I>orsal  spines  8;  no  posterior  canines;  anterior  canines  |^  normal  in  position;  a  low  sht*ath  of  scales  at  bafie  of 

dorsal;  dorsal  spines  pungent;  anal  spines  3,  never  2 ("hlorichthys 

Xyrichthyin-k: 

hh.  LAteral  line  interrupted  posteriorly,  l>eginning  again  on  level  of  axis  f»f  Ixxly,  on  caudal  peduncle;  scales  large,  20 

to  30  in  lateral  line;  dorsal  spines  9;  anal  spines  3;  anterior  canines  |. 

o.  pjifiterior  canine  present;  snout  slender,  anterior  profile  not  convex;  cheek  and  opercles  scaly;  dorsal  spines 
pungent,  the  three  anteri(»r  longer  and  with  filamentous  appendages;  dorsal  and  anal  with  a  scaly  sheath;  si'ales 

very  large Dobatonotvs,  108 

o«>.  I*Oi:terior  canine  none;  anterior  ]>nifile  more  or  IcAt  convex;  head  naked,  except  usually  a  few  scales  below  eye; 

body  more  or  leas  strongly  compresse<l:  ventrals  thoracic,  inserted  lielow  the  pectorals. 
j>.  Scales  very  large,alK>ut  20  in  lateral  line,  which  is  placed  on  first  row  of  large  scales  below  dorsal  sheath;  anterior 

dorsal  spines  not  detached;  head  not  trenchant  above X ybi'LA 

pp.  Scales  large,  about  26  in  lateral  line,  which  is  place<l  on  sectmd  row  of  large  scales  below  dorsal  sheath. 
q.  First  two  dorsal  spines  joined  by  membrane  to  the  others  and  inserted  nearly  alK>ve  l>ase  of  pectoral. 
r.  Upper  anterior  profih*  of  head  not  trenchant,  curve  of  head  n<»t  parabolic;  cheek  not  very  deep. . .  NoVACVLirHTM  va 
rr.  Upi>er  anterior  pn)file  of  the  hvwA  sharply  trenchant,  its  cur\'e  parabolic;  cheek  very  deep,  eye  near  upper 
profile XYBICHTHn 
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Oenni  106.  LACHKOLAIXna  Cnvier  *  TmlaDciannm. 

Body  fllrongly  CDitipn-nmil,  Imik  Hliarj)  uiul  f  IcvattHi,  ]>n)rilc  long  anil  sleep.  Snoiit  xlmip;  mouth 
low.  liori^oiital,  juwa  iiarrou;  [iiviii axillary  ^■li^lJ.i(^^;  imuUt  iiieiiiliraiiaccoiia  eilp-  ul  thovery  bronil 
preorbiUl,  nhieli  in  Iwiet'  depth  cf  pyp.  Teetli  in  fnint  iiroiniiieiit,  raiiiiie-liki^,  in  a  cingle  mjrira;  no 
po(>leri(>r  caninen.  ("Iieek  and  iipen-lw  with  iiiiliricale  mwlei';  wiiUtN  of  nioilerale  Arx',  thin,  adherent; 
lateral  line  cxiniplete.  Dureal  with  14  Bjiine:',  fimt  3  stroii);,  faliato,  pnHliicol  in  lung  i<ti«ame»i  in 
Bilult,  membraneti  between  thene  8|«iieM  very  hiw,  lilanientoiiH  1i|ii<  Ioii)|rer  than  lieail;  other  Hpitiei) all 
low,  gradually  shorter  to  tlie  eleventh;  xeeond  dorsal  iiikI  arinl  inueh  priMlueeil;  cnnilal  lcil>eH  fakste-, 
third  anal  Mpine  Htronjt;  pcetoral  and  venlrals  short. 

Thi§  gentut  eontaina  a  single  Hjieciea,  a  laiye,  showy  llsh  of  tropical  Anierii*,  n-niarkaWe  (or  the 
long,  Btreamer-like  filauientu  on  the  iloreal  tipiiics. 


Fill.  6^.— /jirAnnfntaiH  maitim 


184.  IiacbAolalmus  m&ximua  (Walbaum). 


,-  /Vf 


'  PrtT't;  Ilnyfinh. 


Head  3;  depth  2.2;  eyer).4;  snout  2.4;  masillary  2.1;  nianilihle  -';  iiiterorbital  4.1;  preorbital  4.4; 
D.  XIV,  11;  A.  111.  10;  ]Hi-toral  l.fi;  ventral  1.(1;  eaiidal  1;  wall's  «-:iH-H.  Bisly  deep  and  <-omprca*ei), 
Itack  eh"  vateii,  anterior  profile  long  and  steep,  nearly  irtraight,  fli(jlitlyeon<'ave  before  eye;  Hcalev  rather 
large  anil  thin;  premaxillaries  very  pnitnietile;  4  strniijitanines  in  front  of  upper  jaw,  1  [lair  in  front  of 
lower  with  2  snialler  i-onit-al  teeth  lietween  them;  sidee  of  jaws  with  small,  uniserial,  bluntly  conical 
t«etli;  first  3  ilonwl  spines  produced  in  long  filaments,  reaching  to  enil  of  fin,  rest  of  spines  low;  soft 
dorsal  with  anterior  rays  somewhat  elevateil,  nearly  aa  long  as  ht-ad;  caudal  deeply  lunate. 

Color  in  life,  brick-red,  scales  edged  with  re<ldish-yellow  thus  giving  a  oroes-liatched  appearance; 
a  large  black  spot  on  last  4  dorsal  rays  and  body  at  their  liase;  caudal  red,  with  2  pale-bruwn  crossbars 
and  2  b|>oI8  of  same  on  each  tip,  anal  similar  to  i-audal;  ventral  dark  piirjilish-reil ;  pectoral  lemon; 
purpliah  lines  radiating  dowiiwan!  and  forward  from  eye.  In  spirits,  grayish,  anont  biai'kish;  laudal 
with  2  faint  vertical  dark  bara  near  liase;  liase  of  last  rays  of  soft  dorsal  with  deep  black  8|Hit  extending 
u]ion  Ixxly.  The  sexes  differ  in  color  and  in  size  of  mouth,  and  individuals  vary  much  witli  age,  but 
the  species  may  be  known  at  once  from  the  long  dorsal  streamers. 

"ElCapitan"  is  found  throughout  the  We^  Indies  and  north  to  Key  West  and  the  Bermudas, 
abundant  about  reefs  anil  rocks.  It  has  l>een  reeonled  from  various  places  in  southern  Florida,  the 
Tortngafl,  Bahamas,  St.  Bartholomew,  Cnl>a,  Martinique,  SI.  Thomas,  Santo  Doiuingo,  Porto  Rico,  and 
Jamaica.  Examples,  (!  to  13  inches  long,  wereobtaineilat  Knsenada  del  Boquerou,  Arroyo,  and  laalwl 
Segunda.     Others  were  seen  in  the  liaherinen's  boats  at  each  of  tliette  places  and  also  at  Culebra  Island. 

This  is  a  large  and  showy  Ash,  reaching  a  weight  of  10  to  15  pounds,  or  even  20  pounds  in  tite 
Bermudas.  It  changes  much  in  ap|>earance  in  the  course  of  its  growlli,  which  aciMiinls  for  the  many 
specific  uamee  it  has  reueived.    The  large  adult  male  is  remarkable  ou  aeuouiit  uf  a  heavy  black  blotch 
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over  the  forehead  and  eyes.  The  name  "hog-fish"  refers  to  the  swine-like  appearance  of  the  heBfi^ 
jaws,  and  teeth.  Like  all  other  nieinberi)  of  the  family,  it  fee<ls  chiefly  upon  small  finh  and  uix>n 
iKittom  mollusks  and  crustaceans.  It  is  an  im[X)rtant  food-fish  thnmghout  its  ranjijre  and  is  one  of  the 
mot*t  common  and  attractive  species  seen  in  the  wells  of  fishing  Ixmts  at  Key  West.  It  is  a  favorite 
ftxxl-fish  in  Cuba,  though  at  one  time  its  sale  wa^  forbitiden  by  law  on  account  of  the  supposed  jtois- 
onous  chanurterof  its  flesh.  This  opinion  obtains  to  some  extent  in  Porto  Rico,  but  apparently  the 
flesh  of  only  the  large  in<lividuals  is  believed  to  possess  any  deleterious  properties.  Whether  there  is 
any  good  reason  for  this  belief  is  doubtful. 

SuiUu9  (the  Great  Hug-flsh),  Catesby,  Nat.  Hist. Carolina,  etc.,  pi.  15, 1750,  Bahamas. 

Labms  maximun  Walbaum.  Artedi  Piscium,  261,  1792. 

lMchw)laimus  suiUug  Cuvier,  R^gne  Animal,  ed.  II,  vol.  2,  257, 1829,  Bahamas:  after  Cktesby. 

Ijothnolaimu*  aiguia  Cuvier  <&  Valenciennes,  Hist.  Xat.  Poiss.,  XIII,  277,  VSiQ,  St.  Bartholomew. 

Ijachndaimus  dux  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  XIII.  285,  Martinique. 

IjcwhnoUiimut  caninu$  Cuvier  &  Valenciennes,  Hi5t.  Nat.  Poiss.,  XIII,  288, 18^,  St.  Thomas  and  Santo  Domingo. 

fjachnoiaimuM  pttiUacus  Cuvier  &  Valenciennes.  Hist.  Nat.  Poiss.,  XIII,  291, 1839,  Porto  Kii*o. 

Ijorhnolaennts  ttuillus  Poey,  Fauna  Puerto-Riquef&a,  336, 1881. 

Ijfwhnolaimus  maximut,  Jordan  &  Evermann,  I.e.,  1579, 1898. 

Oeani  107.  IBIDIO  Jordan  k  Evermann.     Doncellas. 

Body  oblong,  compressed,  not  elevated,  covered  with  large  scales,  there  l>eing  25  to  30  in  course 
of  lateral  line,  which  is  not  interrupted,  but  abruptly  bent  posteriorly.  ScaU*s  on  breast  rather  smaller. 
Heatl  nakeil,  cumpre8se<l,  conic.  Preopercle  entire.  Teeth  large,  upj)er  jaw  with  2  strong  canines  in 
frrnit,  none  of  them  l>ent  l>ackward;  lower  jaw  with  4  anterior  canines,  a  j  posterior  canine  t<M>th  directed 
forwanl  on  each  side  of  upj)er  jaw.  Dorsal  spines  9;  anal  spines  3,  graduatcrl;  ventrals  inserteil  under 
axil  of  [lectoral.  Gillrakers  short  and  feeble;  gill-membranes  slightly  joined  to  a  narrow  isthmus. 
Vertebne  10 -r  15=25. 

There  are  numerous  species  of  this  genus,  most  of  them  brilliantly  c»olore<l,  atx>unding  in  kelp 
in  the  tn>pical  seas.  All  of  them  are  Americran.  The  genus  is  very  close  to  the  Old  World  Ilalichcereg, 
difforinjr  chiefly  in  the  dentition  and  in  the  presence  of  3  anal  spines  instead  of  2. 

<i.  <'Hudal  tin  ver>'  t>Iightly  concave,  truncate  when  8prea<l  open,  outer  rays  longer  than  middle  ones;  body  deep  and 
c«>nipre»ted,  depth  about  2.75  in  length;  vontml  i\nn  filainentou!*,  outer  ray  produi'od.  more  than  twice  as  long 
a.M  inner  ray;  scales  before  donaal  not  cn^ssing  middle  line,  in  about  5  wries. 

h.  Side  Ik>1ow  spinous  dorml  without  dark  eruHsbar;  general  I'olor  bluish  (male),  or  bronze  (female),  with  many  sky- 
blue  spots,  most  distinct  posti^riorly:  sky-bhie  hpots  and  streaks  on  head;  a  stripe  pa.«ing  through  upfierpart  of 
eye;  fins  with  blue  stripes;  a  dark  axillar>'  spr>l:  end  of  pectoral  dusky radialMM 

W#.  Side  below  spinous  dorsal  with  a  very  bruad.  blairkish  cross-bar » itirwAiV,  186 

im.  <'HudaI  fin  rounded  or  subtruncate.  outer  rays  not  produced,  shorter  than  middle  rays. 

r.  Siales  before  dorsal  large,  in  4  to  6  rows,  not  croNdng  median  line;  snout  moderately  pointed. 

*/.  Ventral  fins  with  outer  ray  produced,  more  than  twice  length  of  inner. 

e.  Side  without  conspicuous  dark  lateral  band  and  with  a  distinct  dark  vertical  bar,  extending  downward  from 
spinous  dorsal;  axillar>*  spot  obscure;  body  rather  elongate,  depth  about  3.75  in  length;  profile  not  steep;  pw- 
terior  canines  rather  small;  head  with  black  ftreaks  and  spots  above:  caudal  sharply  barred ganwti 

t(.  Side  with  a  broad  blue-black  lateral  band  extending  from  eye  to  tip  of  caudal;  back  above  this,  dark  brown  or 
bluish:  spinous  dorsal  with  no  conspicuous  black  spr>t;  a  dark-blue  strifie  from  eye  to  nape;  fins  mrjstly  blu<H 
blatrk  with  ]ia1e  edgings;  middle  and  tMse  of  caudal  daoky;  tip  of  p^^etoral  dasky;  profile  rather  steep;  body 

ratherrobust.  depth  3.33  in  length cyamHrpfudtu 

titl.  Ventral  fins  with  outer  ray  not  produ<red,  its  length  not  more  than  twice  that  of  inner  rays;  side  with  a  dark 
lateral  Imnd:  sf>ecies  of  small  size. 

/.  Si>inouj*  dorsal  with  a  conspicuous  blue-black  spot  between  fifth  and  seventh  spines;  body  not  very  slender,  depth 
:{.8  in  length;  a  dark  l»and  from  snout  through  eye  to  opercle,  lateral  Imnd  on  side  broader  than  eye  and  placed 
a  little  above  opercular  band,  lateral  l»and  extending  nearly  to  tip  of  caudal;  no  second  dark  l»and  below  it;  a 
faint  <lark  sfMit  under  last  dorsal  ray  and  one  at  base  of  pectoral  above;  2  or  3  narrow  bluish-white  stripes 
acitiss  cheek:  Ixidy  and  fins  in  life  with  bright  colors  which  fade  in  alcohol maculipinna 

ff.  Spinous  dt)rsal  jiale.  black  spot  very  small  or  wanting:  Ixxiy  slender,  depth  4  in  length;  opercle  with  a  conspi<*uous 
black  spot:  a  blue-black  tmnd  from  snout  through  eye  and  across  opercles  to  base  of  caudal,  not  extending  on 
fin;  a  nam>wer  and  fainter  l>and  from  lower  base  of  pectoral  to  above  anal,  these  bands  growing  fainter  vrith 
age  and  i^rjmetimes  disappearing,  lower  always  wanting  in  adult:  no  axillary  spot;  no  distinct  bands  across 
cheek:  fins  mostly  {tale,  with  bright  red  and  blue  c*olors  in  life,  young  and  deep-water  individuaU  often 
Hhowing  a  black  spot  at  base  of  caudal  and  sometimes  a  dark  spot  near  middle  of  dorsal,  with  sometimes  a 
larger  one  at  base  of  its  last  ray:  angles  of  caudal  black  in  adult,  lower  pharjngeals  T-»haped.  the  anterior 

limb  verj-  short bivit^^ltw,  185 

nan.  l^udal  fin  double-coni-ave,  median  portion  ctmvex.  outer  rays  more  or  less  produced  in  adult  (fin  rounded  in 
young) .  scales  before  donal  in  6  or  7  rowb.  not  cruiMiug  median  line;  a  blue-black  qK>t  close  beliiud  eye,  some- 
Umes  obsolete  in  sdolt. 
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g.  Lateral  line  witlioiil  liliicvblark  spot;   vcniralH  with  iHilcr  niyH  srnrn'lr  nlampntnii*.  hImhiI  ntw^hlng  tl[ia  of 

It.  Tiibosul  iKircaot  laleral  line  distinctly  branched,  linini'hes  usually  »  in  inimlHT;  UiAr  niiKlornh-lfKlpniter,  depth 

AliltlcIesilhHnlrn|ilho(ht«(IanilX,T5to4  in  lH>i1y;  li<«d  3.1. 
i.  Eye  large,  l.ac  In  mnul. 
ii.  Eye  email.  2.Cfi  in  Bnnul;  brownlah  above,  bright  vlolei-red  below;  many  blue  iqmln  nlK<vr:  h  orcvent  on  base  of 

pwtiiral;  caudal  edged  with  violet  and  with  convergent  streaks  of  yellow (nnvi 

hh.  Tubes  of  piirea  of  lateral  tine  ail  Hlmple  or  very  n<-aily  so.  not  IriHd;  Uidy  very  Kleiider,  dvptii  niiu-h  lew  than 

length  ol  head,  1.5  in  body:  head  3.*;  anout  very  Rharp,  anterior  profile  ol  hcnd  i.lr»ightleli  and  uot  Weep; 

small  blaeii  spot  behind  eye. 
j.  Color  in  tile,  olivc-^rcen.  bluish  below;  baek  with  blucspoU;  a  yellow  band  ou  side  wllh  vague  outline*;  poateriur 

parts  paler,  with  rows  ol  blue  Bpotx;  bead  wllh  blue  bands;  dorsal  and  anal  rosy,  with  blue  spots raudoUI 

if.  Color  In  lite.  oIlvaceous;*a  broad  band-like  area  of  orange  mingled  with  violet  spnti  aliiuit  side  backward  Crom 
head  to  middle  of  Ixidy.  lower  edge  of  this  band  serrate:  below  tlibi  a  pale-violet  band,  darker  tiehlnd;  Bllll 
lower  a  yellow  stripe:  head  olivaceous,  marked  wllli  blue;  preorbiial  scarlet,  wlili  3  violet  atrlpea;  opcrelei 
bright  red.  with  3  vloiel  stripes.  piHtoeular  black  spot  In  the  iippcrmiHt:  donal  and  anal  orange  and  yellow, 
wUh  blue  spots;  caudal  with  convergent  bonds  ul  orance  forming  ret leulallons  around  blnesiKits ybiitt 


Flo.  m.—IriillobiHIIaliu. 
18B.  Iridio  bivittatua  (Bl'oth).     Slipitfri/ lUrk;  Doncelliu 

Head  3.2]  depth  4;  eye  C.3;  snout  3 i  interorbital  4.7;  preorbital  4.7;  1).  ii,  11;  .A.iii,  12;  pectoral 
1.7;  ventral  1.9;  iiiiiiial  1.6;  walea  2-28-8.  Scales  tefore  dorsal  rediieeil  in  t<ize,  in  uljcmt  4  rows,  not 
croraitii;  median  line;  ventral  fin  with  first  ray  moderately  proiluotsl,  uImhU  twice  inner  ray;  «iu<iHl 
slightly  rounded. 

C'-olor  in  spirita:  Grayiwli,  a  purple  band  from  snout  tlirongh  eye  to  l>afie  of  candal,  much  widened 
on  opercle;  a  fainter  liaiid,  more  blue,  from  bafie  of  i)eeloral  to  above  end  of  anal;  an  oblon);  puqile- 
black  spot  on  upper  edge  of  oi>ercle,  l)ordere<l  lieliind  by  blue;  a  blue  liand  from  nape  to  eye;  cldn 
with  a  bl  -e  tranHvcrsc  baud.  An  example,  2.5  ineheij  lung,  has  longitudinal  bandu  brown,  tracra  of 
very  faint  \ertica!  dark  bars,  md  2  umall-dark  H|iotn  near  bai«  of  front  of  soft  dorsal. 

ThH  apeciea  Ih  jiorgeous  in  color,  but  of  little  value  a;^  food,  the  flesh  \ie\n^  <lry  and  insijiid.  It  is 
foimd  throughout  the  West  IndieH,  north  to  I\'n8aci)la  and  Beaufort,  N.  C,  and  south  to  Itmitil,  aud  is 
usually  very  abundant  ;ilong  weetly  shores  and  reefs.  SpecimeiiM,  2.5  to  5.5  inches  long,  ol>taine<l 
at  Mayaguez,  Fajardo,  and  Culebra;  4  from  San  Geronimo. 

.<$ianu>radfn(uaLinnsus,Bysl.\'a1..ed.  XII, 4T2, 1761!,  Canillua:  not /.abrHirn>ff<Ucu  L..0I.X. 

Labrut  birillnluf  Bloch,  Icbtlivnl.,  "l.'iHI,  1><.  1. 17M:  fniin  a  painting  by  Plumler.  made  at  Martinique. 

/xtbrHfiuNltnitrii  Laei'pMe,  Hist.  Nat.  Pulss.,  III,. yj2,l!«0,MHrtlnliine;  [ronia  copyoi  I'lumler's  |ialntlng, 

Julii liu»uTaH4  Poey,Memorlait,II,2l:!.IMiO, Havana:  ailtill. 

Cbrn^HliismH'/lM/rmntftllll.lTDC.Ae.Xal.Sci.l'hna.  l><U;l,'JOr.,Ilpaulon.N.C. 

CA«n!fuJbamHgDn>oey,Gnnmemtlo,Ii)B,  1875,  Havana;  young. 

J«i<^M«Hi jtu.-mlli  Jordan  A  Gilbvrl.Piw.L'.S.N'.M.1(W!,%7,l'en»icolH;  young. 

/rAlfo  Mrinofus.  Jordan  A  Eveni]unn,l.e.,1.'>9.'i,iau8. 

186.  Iridio  kiradiii  Jonlaii  &  Kvcmiann. 
Head  3.4;  depth  4;  eye  5.r>:  snout  3;  D.  ix.  12;  A.  iii,  11;  scaleH  2-28-8.     Body  elonpale,  com- 
pressed; anterior  profile  gently  convex;  heail  rather  long;  snout  poinleil;  nmulli  miHleniti-,  horixiinlal, 
tnaxillary  not  reaching  vertical  of  eye  by  halt  ita  diameter;  teeth  strong,  curved;  ogN'rcular  llap  long, 
reaching  past  base  of  pectoral;  caudal  peduncle  couipr(«!<ed,  its  least  width  5  times  in  its  least  ilepth; 
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scales  ItLTfsCj  alx)ut  4  rows  in  front  of  dorsal  fiii,  scales  not  extending  across  nie<lian  line;  tiib^  of  pores 
of  lateral  line  distinctly  branched,  branches  usually  3  in  nunil)er,  lateral  line  ninning  on  thinl  row  of 
R-ales  t<»  near  vertical  of  last  dorsal  ray,  where  it  dro|>s  to  fifth  row.  Fins  moderate;  longest  dorsal 
spine  alKUit  3  in  head,  rays  about  2.5;  anal  similar  to  soft  dorsal ;  pectoral  1.5  in  head;  ventral  with 
outer  rays  nimewhat  produced,  about  twice  length  of  inner  ray,  or  1.75  in  lu^ad;  (»udal  (in  almost 
truncate,  slightly,  if  at  all,  double-concave. 

Color  in  life:  Side  beautiful  pale-green;  scales  of  back  and  upper  part  of  side  pale-brown  at  base; 
under  parts  greenish-white;  a  rich  green  axillar}'  spot  and  a  few  scales  above  it  with  rich-green  edges; 
pectoral  brick-re<l  on  base,  followed  by  a  narrow  blue  bar,  then  by  a  broatler  lemon-i-olored  bar, 
the  red  liar  on  base  extending  on  body  about  3  scales  below  pectoral;  cheek  lemon-colored,  a  rosy 
bar  from  mouth  to  base  of  pectoral,  another  from  mouth  to  eye,  and  2  others  fnim  preopercle  acroes 
opercle,  a  narrow,  wavy,  rosy  line  under  eye,  a  somewhat  paler  bar  from  mouth  downward  upon 
lower  jaw,  and  another  forward  on  snout,  meeting  its  fellow  in  front;  a  rich  blue  puetocular  spot,  with 
a  small  yellow  one  above  it;  humeral  region  rich  green;  a  small  black  spot  at  base  of  last  dorsal  ray; 
dorsal  and  anal  fins  lemon;  numerous  short  rosy  bars  crossing  dorsal,  which  is  bonlered  by  rosy;  anal 
l>ase  rosy,  then  a  narrow  green  stripe,  followed  by  a  very  narrow  j>ale  border;  caudal  j>ale  greenish- 
lemon,  with  rosy  on  middle  rays;  pectoral  pale-greenish;  ventral  white  with  slight  rosy  wash;  iris 
green  and  red,  pupil  bla<'k.  In  alcohol  all  the  colors  fade  to  a  yellowish  olivaceous,  the  postocular 
spot  and  the  one  at  base  of  last  dorsal  ray  becoming  black. 

Found  in  the  West  Indies,  south  to  Bahia;  reconled  from  Cuba,  Jamaica.  St.  Croix,  and  Bahia. 
The  si)ecies  reaches  a  foot  in  length.  Two  specimens,  each  4.25  inches  long,  in  the  collections  from 
Porto  Rico — one  from  San  Antonio  Bridge,  the  other  from  Fajardo.  We  have  compared  our  specimens 
with  the  type  of  1.  kimcfdi  (No.  43303,  U.S.N.M.)  and  find  them  to  agree  perfectly. 

Iriilio  kirnchii  Jordan  &  Evermann,  Check- Li«t  of  Fishes  of  North  and  Middle  America,  413.  18%.  Bahia;  name  only; 
Jordan  6s.  Evennann,  Fishes  North  and  Middle  America.  liV98. 1S96. 

Oenns  108.  D0RAT0N0TU8  Oanther. 

Body  compresse<l;  head  n<.)t  compresseil  to  an  e<lge  anteriorly,  its  profile  in  fn)nt  straight  or  con- 
cave; preorbital  not  verj'  deep;  mouth  rather  wide;  teeth  in  a  single  series,  2  large  canines  in  front  of 
each  jaw;  a  posterior  canine;  cheek  and  opercles  scaly;  gill-membranes  uuitetl,  free  fn)m  isthmus; 
Si-ales  large;  lateral  line  interrupte<l  l>ehind,  l)eginning  again  lower  down;  dorsal  fin  with  9  strong 
pungent  spines,  some  of  the  anterior  elevated,  me<lian  spines  short,  so  that  the  outline  of  fin  is  concave; 
c:iudal  rounde<i.  Colors  brilliant.  Size  small.  This  genus  i^ontains  two  known  s[>ecies,  among  the 
most  l)eautiful  of  the  lyif/ridw,  and  the  genus  to  which  they  belong  is  one  of  the  best  defined  in  the  group. 

a.  Scales  large  1.5-20-6.5:  color  grass-green,  over  entire  body  and  caudal  fin meffolrpU,  191 

an.  Scales  smaller.  1-26-6;  caudal  fin  white,  with  2  small  reddish-brown  spots deeorU^  188 

187.  Doratonotus  megalepis  Gunther. 

Hea*l  2.75;  depth  2.66;  D.  ix,  10;  A.  in,  9;  scales  1J-20-6J.  Body  much  compresised,  mod- 
erately elevated,  its  greatest  width  behind  the  head  two-sevenths  of  its  height;  caudal  jKnluncle  short 
and  deep,  its  length  but  little  more  than  one-half  its  height;  profile  frrim  dorsal  to  na|)e  convex, 
carinate*!;  occiput  and  supraorbital  region  depressed  and  flat,  snout  protruding,  profile  of  top  of  head 
thus  stn»ngly  concave.  Snout  slender,  sharp,  c^ompressed,  its  length  3.2  in  heail;  mouth  wide;  maxillary 
4  in  head;  teeth  growing  gradually  larger  anteriorly,  the  2  front  teeth  in  each  jaw  distinctly  the  largest, 
canint»-like,  diverging,  oj>pos«l  to  each  other;  a  small  but  distinct  p<wterior  canine  in  upper  jaw,  none 
in  lower:  eye  moderate,  little  wider  than  interorbital  width,  5  in  hea<l;  cheek  with  a  single  series  of 
large  stules,  4  in  number;  opercle  covere<l  with  5  or  6  similar  scales;  gill-membranes  broadly  united, 
fret*  from  isthmus.  Dorsal  spines  robiL*»t  and  pungent,  the  first  3  with  cons[)icuous  filamentous  ap])end- 
agi-s;  first  and  second  spines  with  their  filaments  about  e(]ual,  1.5  in  head;  without  their  filaments 
se<'ond  spine  is  slightly  the  longer,  equaling  distance  fn.»mend  of  snout  to  middle  of  eye,  the  fin  rapidly 
d(*scending  to  fourth  spine,  which  is  one-half  as  long  as  second,  then  gradually  rising  to  ninth  and 
highest,  which  is,  however,  shorter  than  the  following  soft  rays;  longest  soft  ray  1.66  in  hea<l;  anal 
spines  similar  to  those  of  dorsa!  fin,  the  longest  about  one-half  head;  caudal  evenly  convex,  its  longest 
ray  1.5  in  ht^ad;  ventrals  short,  alM:)ut  one-half  length  of  head,  an  elongate  s<!ale  l>etween  them  at 
Uise;  ]iectoral  reaching  beyond  ventrals,  but  not  to  vent,  1.75  in  head;  membranes  of  vertical  fins 
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witli  elongate*  scales  on  basal  portion;  lateral  line  following  outline  of  back  1  scale  beyond  end  of  dorsal 
fin,  thence  interrupted  and  continued  on  4  scales  of  middle  of  caudal  i)e<Uincle. 

Color  in  life:  Very  intense  grass-green,  alx)ut  iniifonn  over  the  l)ody;  heail  more  yellowish,  vlightly 
paler  l)elow;  operde  mesially  a  little  darker;  iris  re<l,  with  a  green  ring;  dorsal,  anal,  and  craudal 
grass-green,  mottlwl  witli  light-orange;  tips  of  lower  spines  green,  of  short  ont*s  orange;  ventrals  deep- 
green,  membranes  largely  orange;  jxjctoral  light-yellowish. 

Found  in  the  West  Indies  north  to  Key  West,  rare.  I^ength  2.75  inches.  Here  describe*!  from 
the  type  of  DoniiomAum  thalassinvs,  obtaine<l  with  a  seine  in  eelgrass  at  Key  West.  Tlie  Porto  Rican 
collections  contain  but  a  single  s^xx^imen  of  this  beautiful  little  s]XH;ies.  It  is  1.75  inches  long  and  was 
seined  among  the  alga;  at  Hucares. 

J)or(Uonotu8  megaiepU  Giinther,  Cat.,  IV,  125, 1862,  St.  Kitts;  Jordan  &  Evcrmann,  1.  c.  1611, 1898. 
Tktratonotuf  thalaeiiinus  Jordan  At  Gilbort,  Proc.  U.  8.  N.  M.  1884,  28,  Key  West. 

188.  Doratonotus  decoris  Evermann  &  Marsh. 

(Plate  29.) 

Head  2.6;  depth  3.4;  eye  4;  snout  3.5;  maxillary  4;  interorbital  4.6;  D.  ix,  10;  A.  iii,  9;  pectoral 
1.6;  ventral  2.2;  caudal  1.6;  scales  1-26-6.  Bo<ly  moderately  elongate,  compressed  throughout;  back 
a  little  elevated,  caudal  j)e<luncle  deep  and  rather  Umg;  dorsal  and  ventral  outlines  nt»arly  alike,  dorsal 
somewhat  more  strongly  arche<l;  anterior  profile  not  trenchant,  almost  straight  from  snout  to  front  of 
dorsal,  very  slightly  convex  in  front  of  dorsal  and  very  slightly  concave  l)etwet»n  eye  and  tip  of  snout; 
head  |x>inteil,  interorbital  space  broail  and  flat;  eye  large,  high  in  |K)sition,  middle  of  pupil  nearer  tip 
of  snout  than  end  of  open^le;  snout  long,  somewhat  longer  than  diameter  of  eye,  mo<lerately  protluce<l, 
lips  broad  in  front,  characteristically  labroid;  mouth  not  large,  maxillary  not  reaching  fmnt  of  orbit, 
the  jaws  etjual,  anned  with  strong  sharjj  teeth,  alx^ut  4  canines  in  front  of  upper  jaw,  2  in  front  of 
lower;  teeth  on  sides  of  jaws  also  canine-like,  smaller  than  those  in  front,  but  not  distinctly  different 
from  them;  a  few  smaller  teeth  behind  the  main  row  of  large  ones;  vomer  and  palatines  toothless; 
soft  dorsal  and  anal  each  with  a  basal  sheath  of  about  two  rows  of  large  scales,  that  of  dorsal  extending 
over  half  the  fin  or  more,  that  of  anal  lower,  the  fins  otherwise  naked;  dorsal  fin  continuous,  witli  a 
shallow  notch,  spines  slender  and  pungent,  sei^ond  longer  than  first,  following  ones  graduated  to  fifth, 
which  is  shortest,  thence  increasing  in  length  to  ninth,  which  is  longest,  2.3  in  head;  soft  dorsal  with 
its  middle  rays  highest,  2.2  in  head;  anal  with  three  slender,  sharp,  graduate<l  spines,  third  longest, 
2.2  in  head;  soft  i)art  similar  to  soft  dorsal,  longest  rays  2.3  in  head;  |)ectoraI  large,  symmetrical,  of  11 
rays,  middle  ones  longest,  reaching  past  tip  of  ventral  nearly  to  the  vent;  ventral  moderate,  pointed, 
reaching  halfway  to  vent;  caudal  rounded;  scales  large,  cycloid,  lateral  line  on  second  row  l)eIow 
dorsal,  interrupted  near  end  of  dorsal  and  beginning  again  on  row  l)elow,  on  caudal  peduncle. 

Color  in  life:  Body  chiefly  green,  darker  green  on  back,  lighter  l)elow;  lower  partA  of  head  and 
breast  light  yellow;  a  broad  white  bar  from  eye  obliquely  across  cheek  and  ojx?n^le,  bonlered  above  by 
an  undulating  maroon  line  and  Ixjlow  by  a  similar  but  fainter  line;  a  brown  l)ar  from  eye  to  snout;  4 
dusky  s|)ot«  near  base  of  dorsal  extending  as  fainter  shades  downward  and  slightly  forwarti  to  or 
Ixjyond  lateral  line,  1  from  in  front  of  dorsal,  2  under  spinous  dorsal,  and  1  under  soft  rays;  short 
pale-blue  Imrs  or  s|)Ots  on  l)reast  and  about  |)e<'toral;  iris  blue,  a  pinkish  lx)rder  surrounding  pupil; 
dorsal  greenish,  soft  part  with  yellow  shade,  a  pale-blue  edging  to  whole  fin,  a  maroon  border  to  green 
color  |K)steriorly  just  inside  the  pale-blue  edge,  a  small  dark  spot  on  membrane  Ixjtween  seventh  and 
eighth  rays  and  a  blue  s|K)t  on  membrane  of  first  spine;  anal  coloreil  like  soft  dorsal,  the  man.K)n  border 
extending  from  first  spine  to  last  ray  inside  the  pale  tnlging,  the  dark  sj)ot  between  sixth  and  seventh 
rays;  ventral  green  near  base*,  pale-blue  outwardly,  the  green  color  bordered  by  maroon  s{)ots;  i)ec- 
toral  plain  pale-green;  caudal  very  pale  trans|mrent  blue,  a  w(Mlge-sha|XKl  maroon  8iK)t  on  the  2  upper 
rays  near  tip  and  a  corresponding  one  on  the  2  lower  raj's,  l>ase  of  wcslge  on  outer  ray;  Ijase  of  caudal 
with  a  pale  undulate  vertical  bar  lK)nlered  in  front  by  a  black  line.  In  spirits,  pale-green,  maroon 
markings  faintly  j)ersistent,  Ixicoming  dusky. 

One  s|K»cimen,  the  tyi»e  (No.  49363,  U.S.  N.  M),  1.45  incht^s  long,  taken  in  the  seine  at  Ponce, 
January  30,  1899.  Two  other  specimens  were  seined  in  the  algie  on  a  little  sandy  islet  near  Playa  de 
Ponce,  but  they  were  inadvertently  lost.  This  is  one  of  the  most  Ix^autiful  of  fishes  and  differs  from 
1).  megalepi'i  chiefly  in  the  smaller  scales  and  the  coloration. 

DoToUnwtua  decoria  Evermauu  <&  Manh,  Kept  U.  S.  F.  C.  1899  (Dei*.  19) ,  3M,  Ponce,  Porto  Kico. 
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FAMILY  LI  I.  SCARID.^.     The  Parrot-fishes. 

Bnciy  f»]»lon^,  mfKiorately  frinipres«>e<l.  tv>vcre«l  with  larp*'  oy«*lniil  sc-ah^  as  in  the  Jjnhridst. 
Mmith  iiKHlerate.  teniiinal.  Teeth  in  jaws  nioit*  or  lesv  «^«le:Hient,  at  least  at  liase:  lower  phar^-ngeals 
niiK'h  enlar^il.  iinite<l  in  a  (tmoave  <^»r  sptMjn-shapeil  ImmIv.  their  teeth  hmailest  traiisveniely  and 
trun<rate.  arrangetl  in  uuR^e;  dorsal  continuoiL^,  ik^uallv  ix,  10;  A.  ii,  9;  m  to  2h  s<'aU*$  in  lateral  line; 
vertebni*  about  11  — 14  =  2o.  Sexes  tsimilarlv  <x>lore<K  the  eoloration  alm«><t  alwavs  brilliant.  Fin  ravs 
ei«4entially  the  same  throughout  the  gri:»up,  the  ^!lquanlation  var^-ing  little  ext-ept  on  head. 

The  Sctiridzr  tx)ni prise  7  genera  and  aU^ut  110  species,  herbivon»iw  fishes' of  the  tropical  seas, 
e^tpeoially  abundant  about  eoral  reefs:  often  of  large  size,  not  much  valued  a^  f<iod.  the  fle^h  being  soft  and 
)«asty.  The  species  in  the  various  genera  are  very  «*lo8ely  relate*!,  lieing  distinguished  chiefly  by  the 
coloration  ant!  the  <!entition,  both  serie:^  4»f  characters  Ixfing  highly  spe^^ializei!.  Jortlan  <&  Evennann 
recognize  5  genera  of  Scarid^e  as  inliabitiug  the  waters  of  .\meriiii  north  (»f  Panama,  i»f  which  <inly  3 
are  as  vet  Imown  from  Porto  Rico. 

Spa  RISOM  ATTN  je: 

n.  Ixtwer  pluirvD^eal  bioAder  than  long,  flattish  nr  hacin-stutped:  gill-membrmnes  bmadly  jnin^  to  udhmn?,  noC 
forming  a  fold  acrrM*  it;  lateral  line  HilMimtiniioiL**:  Mrale:*  abuut  head  few  and  large  thiwe  on  cheek  in  one 
n>\r:  lower  jaw  projecting:  te«fih  whitij^h  «»r  ri>»y. 
6.  iHtrsal  )Bpine»  flexible:  tc>eth  more  or  le^i*  diMinrt.  at  least  arterinrly. 
r.  Tt-vth  in  trai'h  jaw  in  few  jierit^.  not  imbrl.att<l  or  iiuincunx:  lateral  teeth  of  t-ach  jaw  r<ialeMi*ent  in  a  more  or 

lv?ei  (f»nt:niii>us  tmtting  e«1gf.  teeth  m«>re  frvt*  anteriorly  anil  not  adnata  ii>  dental  |>late CKYPn/ruMCS 

W;.  iNirtal  s|iines  stifT.  pungent:  tt^*th  of  up(>er  jaw  more  or  less  coaleM^nt. 

il.  Tetfth  «if  i-ach  jaw  chiefly  coaleaicent.  jaw»  divided  by  a  rather  indistinct  me<lian  sninre Spakisoma.  109 

ik^AKiNJE: 

*ui.  Lower  pharyngeal  ^poon-^haped.  much  longer  than  broad:  teeth  of  jaw^  fully  coalesce*),  each  jaw  divided  by  a 
dKinct  median  suture:  gill-membranes  forming  a  fold  acrue<»  i24hmus:  dor^nl  sipines  flexible:  lateral  line 
interrupted  behind,  beginning  again  lower  down  on  i*audal  peduncle  of  tail:  scales*  abuut  bead  rather  numerous, 
thoK  on  cheek  in  two  or  more  series:  lower  jaw  included. 

f.  Teeth  and  jaws  whitish  or  rosy  in  color Scakis.  110 

w.  Teeth  and  jaws  blue  or  bluish-green ' f^ECDOtfCABCS.  Ill 


Oemu  109.  8PABI80HA  Swainson.     VutJM. 

I>ower  phar^-ngeal  broader  than  long,  subhexagonal.  its  surfa<-e  moderately  concave  r>r  flattish; 
teeth  in  each  jaw  laigely  coalescent  in  adult,  their  tips  more  or  leas  separate  in  young,  the  e<lge.  espe- 
cially of  lower  jaw,  remaining  uneven;  median  suture  in  each  jaw  present,  but  not  well  define*!:  1  to  4 
radiating  canines  sometimes  present  on  each  side  of  upper  jaw  alx»ve  its  cutting  e<!ge:  gill-membranes 
bniailly  unite«l  to  isthmus;  dorsal  spines*  pungent:  upper  lip  double  for  its  entire  length;  lower  jaw 
proje<'ting  beyond  upper:  lateral  line  n<it  interrupteti.  p&^ing  gradually  from  its  n^w  «if  scales  p<««teriorly 
to  the  series  next  below  it;  tubes  of  lateral  line  much  branched;  scales  alnrnt  hea^l  large,  thoee  on  cheek 
in  a  single  row.  those  on  median  line  in  front  of  dorsal  3  or  4  in  niuuber. 

Species  of  rather  small  size,  most  of  them  American;  s<jme  of  them  showily  colore*!. 

Sharisoma: 

'I.  Cpper  jaw  with  one  or  more  canines  above  its  cutting  edge  i  these  oci^sionally  obsolete  on  one  or  both  sides> :  col- 
oration often  brilliant. 

h.  Caudal  truncate  or  slightly  rounded,  angles  nut  acute. 

r.  Posterior  canines'  2  to  4  on  each  side. 

d.  Caudal  fln  with  more  ctr  lv«e<  of  black  on  posterior  margin,  yellowish  at  base.    Canines  strtnig,  4  (rarely  Z\  on  each 

side txyi*TodtinA99 

litl.  Caudal  fln  without  black  in  adult:  1  or  '2  more  or  Ie»(  distinct  whitish  bary  acnms  chin. 

<.  CanineK .')  or  4  on  each  si«le.  radiating  horizontally:  axil  with  little  or  no  blue,  but  with  a  dusky  blotch  partly 
hidden  by  fln:  fn^t  stee|<r  and  If?**  curved  than  in  .S.  hoplomifttajc:  body  and  flns  mottled,  but  much  less  do 
than  in  .<  f^rylomuMar. 

f.  <*anines:{on  each  «ide:  |>ore!«  of  lateral  line  with  but  2  branches:  sides  of  head  much  dotted  with  black:  caudal 
liarred aiumarium 

ff.  Canines  4  on  each  side:  tubev  of  lateral  line  much  branche<1:  a  distinct  narrow  streak  of  blue  downward  and  Ux- 
ward  fmm  eye:  caudal  nearly  plain  dusky-ulive:  anal  mottled radkuu 

*f.  Canines  '1  or  3  on  each  side:  axillary  region  extensively  deep-blue  in  life  this  forming  a  laige  blott^h  around  and 
i»n  )ja>e  of  pectonl:  a  cur\'e<l  .«eries  of  small  white  specks  anmnd  the  blue  on  base  <*f  |>ectoral:  flnii  all  mottled, 
anal  with  3  tlarker  areas:  bi.Miy  with  3  faint  pale  lengthwi^ie  streaks,  more  or  le?^  otnicure.  '1  of  theMf  bounding 
a  moreor  1e»  interrupted  dusky  band  from  eye  to  base  of  caudal A/>}>£r>myi<ajr,  IW 

(T.  Posterior  canine  tingle  on  each  side:  body  rather  stout iiijWtoMft,  191 
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tth.  Caudal  fln  simply  lunate,  outer  rays  more  or  lesw  exserted,  but  not  twice  a«  long  as  inner  rays  and  much  shorter 

than  head;  canine  single  on  each  side  (rarely  obsolete  or  duplicated). 
g.  Head  with  a  scarlet  ntripe  from  below  eye  to  angle  of  mouth;  a  small  Rcarlet  streak  lM>hind  eye;  color,  chiefly 
purplish  brown;  a  nmnd  spot  of  yellow  and  black  lK>hind  head,  just  below  lateral  line;  fins  chiefly  red;  angles 

of  caudal  black;  axillary  spot  obscure auro/muUum,  192 

ffif.  tiead  without  scarlet  stripe. 

h.  Pectoral  very  long  and  sharp,  5  In  body;  body  bn)wni8h,  not  striped:  no  axillary  spot oxylnradiium 

hh.  Pectoral  moderate,  less  than  one-fifth  length, 
t.  Color,  dark  reddish-brown,  with  white  mottlings;  no  yellow  or  black  spot;  belly  abruptly  red;  fins  mostly  cherry 

red;  axillary  spot  obsolete;  body  rather  deep;  scales  large,  their  outlines  well  defined abiMgaardi,  1*J 

a.  Color,  brownish,  with  3  or  4  pale  longitudinal  streaks,  upper  running  to  a  faint  pale  blotch  on  bcu^k  of  tail 
between  2  dark -brown  blotches;  caudal  distinctly  pale-edged  behind  and  more  distinctly  barred  than  in  A 
JUij^scais:  spot  at  base  of  pectoral  brownish  and  very  faint;  about  4  small  dusky  blotches  along  base  of  dorsal, 
last  one  most  distinct  at  base  of  last  ray;  caudal  with  many  crossbars  and  blotches;  snout  dusky;  chin  with 
1  or  2  whitish  crossbars;  caudal  concave,  with  sharp  angles;  dorsal  and  anal  mottled  with  brown;  pectorals 

and  ventrals  plain ;  young  with  dark  opercular  blotch  and  dark  points  about  eye diMifuAum 

IM.  Caudal  fin  in  adult  deeply  forked,  upper  lobe  about  as  long  as  head  and  twice  or  more  length  of  inner  rays; 
caudal  fln  variegated. 
j.  Canines  4  to  6  on  each  side;  pores  of  lateral  line  excessively  branched,  each  with  several  (6  to  8)  much  divided 
branches.    Color,  bright  greenish-blue  (the  sides  sometimes  with  a  blue  band);  caudal  lobes  blue,  middle  rays 

red;  dorsal  and  anal  red;  pectoral  yellowish,  axillary  spot  large,  black,  inlged  with  red chrympterum,  194 

jj.  Canines  1  or  2  on  each  side;  upper  and  lower  caudal  lobes  greenish. 

k.  Opercle  without  black-and-yellow  spot;  pores  of  lateral  line  each  with  4  or  5  nearly  simple  branches lorito,  196 

it*.  Opercle  with  an  inky-black  spot,  in  front  of  which  is  a  golden  spot;  no  spot  at  base  of  pectoral viride,  196 

El'scARUs: 

aa.  Upper  jaw  never  with  posterior  lateral  canines;  colors  dull,  usually  mottled  brown  or  greenish. 
/.  Caudal  slightly  rounded,  angles  not  produced. 
m.  Scales  of  lateral  line  and  some  on  nape  and  opercle  black;  dorsal  spines  stout;  olive,  vertical  fins  edged  with 

violet;  axil  violet sirigatum 

U.  Caudle  lunate,  or  truncate  with  sharp  angles  (rounded  in  very  young). 

fi.  Caudal  fin  distinctly  barred  with  irregular  brown  spots  and  markings. 

o.  Body  without  distinct  pale  longitudinal  streaks  above;  caudal  not  evidently  pale-edged;  spot  on  base  of  pectoral 

blackish  and  distinct;  no  evident  pale  or  dark  blotches  on  ba(!k  of  tail. 
p.  Caudal  lunate  or  subtruncatc  in  adult,  rounded  in  young.    General  color  olivaceous  or  reddish-brown,  clouded, 
and  washed  with  cherry-red;  lower  fins  mostly  red;  pectoral  light-orange;  chin  pale,  with  whitish  cross- 
band  : fiavcsccfu,  197 

pp.  Caudal  truncate,  not  at  all  lunate  in  adult,  angles  very  slightly  produced. 
q.  Color  olivaceous  or  bluish-green,  a  whitish  streak  below  mouth;  a  dark  axillary  spot  usually  present:  a  whitish 

band  on  caudal;  fins  dotted rubripitme,  198 

WW.  Caudal  fin  not  crossbarred. 
r.  Axillary  spot  black,  very  distinct;  outer  rays  of  caudal  considerably  prcMluced,  length  of  exserted  part  one-third  to 

one-half  that  of  head. 
*.  Caudal  red,  its  outer  rays  green;  axillary  spot  very  distinct;  body  olivaceous,  nearly  plain-reddish  below;  some 

greenish-blue  on  head;  a  faint  greenish  streak  running  backward  from  angle  of  mouth brachinU,  199 

as.  Caudal  violaceous,  its  outer  rays  one-half  head;  a  dark  spot  at  base  of  pectoral;  color  diLsky-red,  scales  of  back  and 

sides  with  red  spots ma»chale9pH(t% 

rr.  Axillary  si)ot  faint  or  wanting;  coloratitm  uniform  dark  purplish- violet:  3  large  scales  on  cheek;  dorsal  spines  rather 
slender,  but  pungent;  caudal  emarginate;  tubes  of  each  scale  of  lateral  line  much  ramifieil  and  extending  over 
whole  scale;  teeth  of  moderate  size,  very  distinct  ou  edges  of  jaws frondomm 

189.  Sparisoma  xystrodon  Jordan  &  Swain.     Loro;  Parrot-fish. 

Head  3.2;  depth  3;  eye  5;  snout  2.75;  interorbital  widtli3.8;  preorbital  3.2;  seniles  1-25-5;  D.  ix,  10; 
A.  11;  j)e('toral  1.5;  ventral  1.9;  middle  caudal  rays  1.75.  Body  oblong  wetlge-Hhape<l,  heavy  forward; 
profile  in  a  regular  curve  from  snout  to  dorsal  fin;  upi)er  jaw  with  3  or  4  exserted  canines  on  each  side 
above  cutting  edge,  largest  in  front  of  angle  of  mouth  curve<l  outward  and  l>ackwanl,  one  next  in 
front  less  curvtHl,  directe<l  downward  and  slightly  forward  (sometimes  backward),  the  pair  at  me<lian 
suture  small;  upi)er  Hi)  covering  most  of  UfUK'r  jaw.  Scales  large  and  thin,  a  n>w  of  five  on  chwk;  4 
scales  in  front  of  origin  of  <lorsal  fin;  dorsal  low,  sx)ines  pungent,  longest  shorter  than  snout,  rays 
longer,  about  2  in  head;  anal  similar  to  soft  dorsal  but  lower;  (^udal  slightly  convex  when  spread, 
outer  rays  slightly  shorter  than  middle  ones;  pectoral  broad,  reaching  a  little  past  tii)s  of  ventrals; 
ventrals  short,  not  reaching  anus. 

Color  in  life:  Bright  olive-green  above,  paler  below,  the  upper  parts  very  much  mottled, 
speckled  with  white  and  marbled  with  coppcry-re<l;  head  similarly  green,  dotte<l  with  whitish 
al)ove;  a  narrow  ring  of  bright  blue  l>elow  eye,  interruptcnl  above;  a  narrow  blue  stripe  from  eye  to 
angle  of  mouth;  a  blue  spot  behind  eye;  blue  and  cop|)ery  markings  on  opercle;  lower  part  of  head 
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ti);lit  yellow,  a  blue  hand  around  maiyin  of  lower  jaw;  axil  and  a  spot  at  baw  of  pe«'toral  in  front 
alM)ve  det'p  blue-Mack;  doraal  oranffl)  Befh-t-olnr,  Iht-  lip  paler;  eaudat  yellowish  at  the  Imw,  i>aler 
licyond,  ita  pueterior  portion  mure  or  It9«  blai'h,  a  few  whilirili  iliili;  near  huev;  anal  li|i!lit  blue  and 
n-ildish,  the  tip  diuky;  vt^ntrals  pale;  pecloml  li^lil-yellowigh;  lining  of  o[>er('le  blai'kii>}i;  jaws  |«le. 
Srine  siieciniens  are  pt«rly-blui}<h  rather  than  tcnvn  above,  livid  below,  blue  oil  head  paler,  and  the 
retlot  a  lighl-yellowiiih  larmine.  Sonic  highly  rolurvd  HiN^cimenj^  are  greener,  with  belly  bright  yellow, 
l>riglitei<t at  thn.iat;  anal  and  t-audal  chiefly  jet-black.      (.lunlaii  &  Kvemiann,  Key  We^t  iipecinieng. ) 

Color  in  alcohol:  Dark  olive  or  grayish  aliove,  with  tilight  preen  i^hade;  lower  parte  paler;  enont 
paler;  bine  line  around  eyeand  from  eye  to  angle  of  mouth  i^erfirtent;  blue  at  l)aM;of  pectoral  u.-'nally 
changing  to  black;  dorvat,  anal,  and  i-audal  luottleil;  e<lge  of  anal  and  tip  of  caudal  usually  l>lackii>h. 

Thiri  t^pecies  (.«n  beet  be  distiiiguifheil  from  .V  lioploiii;iiliiT  and  relateil  i»pecie#  by  the  blue  line 
aliout  eye  and  from  eye  to  i^noul,  the  <lark  etlge  of  laudat  lin,  and  the  presence  of  2  or  3  (^aintw  on 
each  eide  of  upper  jaw.  It  u  found  in  the  Wei<t  Indies  and  north  t<>  Key  We^t,  where  it  if  very 
common  in  Fiieiin  and  eelgraiv,  along  with  >V.  hoplomipiiuj:  l^t^clli  4  to  7  inches  It  i^  very  common 
al.iout  Portii  Rico,  our  collection  ciitiiaining  fpvcinieup  from  ^n  Juan,  Aguadilla,  Mayaguez,  Puerto 
Real,  Knwnaila  del  Botjucnin,  (luanica.  Ponce,  .Arroyii,  lIucarvH,  Fajardu,  C'ulebra.  Irubel  !^egu^da, 
and  San  Ueroninio.     It  wan  ef|iei'ially  abundant  at  Ponce  and  Mayaguez. 


!-paTU 


:  Kty  W.-, 


Fla.:  Junlan  &  F,vv 


ISO.  Sparisoma  hoplomyst&x  (CopeV 

Head  3;  depth 2.K;  eye 3.5;  (inont  2.«;  interorbital^.:;  preorbital  .1.4;  I).  i.\,  10;  A.  ii.n;  pectorsl 
I..');  ventral  l.K;  caiulal  l.o;  t>ca]<«  ll-'2n-5.  BiHlydeep,  the  back  iiinsiderably  elevated;  one  ftrong 
poAennr  canine  on  each  riile  of  up[>er  jaw,  dire<-teit  clightly  hackwanl,  often  a  second  canine  in  front 
iif  Ihii'  and  a  email  one  directed  downward  on  each  side  of  front  of  upp«-r  jaw  al>i>ve  the  cutting  edge 
anil  cliw  to  the  me<lian  cuture,  these  not  evident  in  our  !ipe<-imen;  caudal  mundeii. 

Color  in  t>pirit»:  Grayish  and  olivace<>ui<,  caudal  ilark,  with  a  few  while  motllings  and  a  narrow 
pale  edge,  the  large  whales  at  ite  ha^e  pale;  dorml  and  anal  mottletl  with  dark;  eide  with  about  three 
li'Tigitudiual  serieM  of  white  epote  emaller  than  pupil,  one  on  row  of  Miilee  above  lateral  line,  another 
on  row  immediately  below  it,  and  the  third  two  n>we  lower;  about  eix  epota  in  each  row;  eome  fainter 
and  irregidar  white  epote  on  piile  below. 

ThicHpecicsmngeslromBahiatliToiigh  the  West  Indies  north  to  Key  Wert  anil  Cape  Florida;  it  has 
Ihvt)  n-coriled  from  Key  Wert, St.  ^lartin^.and  St.  Lucia. but  if  ap|iarenlly  not  ciimmon  in  Porto  Kico. 
The  collection  contains  hut  one  individual,  2.75  iiii'lu'»i  lung,  from  .Mayagnex,  of  thii<  type  of  iiilorHlion, 
and  it  eeeme  to  bt-  identical  with  9[>ecimeni<  identilied  as  -Snxnu  radians  and  f^riiiirma  rymolttir  in  the 
U.  S.  National  Museum. 


■WH 
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Labnis  raiHans  Castelnaii,  Anim.  Xouv.,etc.,  Am(^rique  du  Sud,29, 18.'>5;  not  Scanis  radiatif  Cuvier  &  Valenciennes. 
Smrus  radians  Giinther.Cal.,  IV,  211;  Jordan  &  Gilbert,  Synopsis,  906, 1883;  not  of  Cuvier  &  Valenciennes. 
Scnrtis  hoplomystax  Cope,  Trans.  Am.  Philo.  8o<'.  1869, 462,  St.  Martins. 
SiHiri»omn  cyanoicne  Jordan  <fe  Swain,  Proc.  U.  S.  N.  M.  1884, 98,  Key  West. 
Sjmrisoma  hoplomytstax,  Jordan  &  Evermann,  1.  c,  1632, 1898. 

191.  Sparisoma  niphobles  Jordan  &  Bollman.     Loro;  Parrot-fish. 

Head  3;  depth  2.67;  eye  4.25;  snout  3;  I),  ix,  10;  A.  ii,  9;  scaleH  1-25-5.  Body  short  and  stout; 
enout  short,  obtuse;  dorsal  outline  gently  and  regularly  arched  from  tip  of  snout  to  origin  of  dorsal, 
theni'e  in  a  regular  descent  to  caudal  ])eduncle;  ventral  outline  less  arched;  a  minute  canine  directeci 
downwanl  on  front  of  upi>er  jaw  on  each  side  close  to  median  suture,  and  a  larger,  stronger  lateral  one, 
directed  l)ack ward;  lower  jaw  somewhat  projecting,  teeth  coalesced  except  at  tips;  upper  lip  double 
for  its  entire  length,  covering  most  of  upper  jaw;  cheek  with  one  row  of  5  large  scales;  lateral  line 
complete,  dropping  from  second  to  third  row  of  scales  under  last  don^l  rays,  the  tubes  each  with  3  to 
5  branches;  4  scales  on  median  line  before  dorsal.  Origin  of  dorsal  above  base  of  pectoral,  spines 
pungent,  about  equal  to  snout  in  length,  rays  a  little  longer;  caudal  slightly  roundeii,  outer  rays  about 
2  in  head;  anal  similar  to  soft  dorsal,  its  origin  about  under  first  dorsal  ray;  pectoral  broad  and  short, 
alx>ut  equal  to  snout  and  eye;  ventral  short,  equal  to  snout  and  half  eye. 

C^olor  in  alcohol:  Dirty  gray,  Ixxly  mottled  and  sjx'ckled  with  whitish;  an  obscure  whitish  line, 
often  not  evident,  fn)m  eye  along  lateral  line  to  caudal,  and  a  plainer,  better-defined  one  from  base 
of  caudal  to  opercular  flap,  where  it  connect**  w  ith  a  similar  line  from  eye  across  opercle;  in  some 
specimens  lower  half  of  body  abruptly  paler,  the  dividing  line  running  from  lower  edge  of  eye  to 
the  middle  of  caudal;  base  of  i)ectoral  and  axil  black,  probably  greenish  in  life;  lower  parts  of  side 
usually  with  more  numerous  whit>e  specks;  under  parts  of  the  Ixxiy  |)aler;  tip  of  lower  jaw  brown, 
followed  by  a  white  band,  then  another  brown  one,  l)ehind  which  is  a  series  of  6  large  white  siK)ts, 
middle  ones  largest,  these  spots  sometimes  confluent;  sul)opercle  and  breast  blotched  with  brown  on 
bases  of  scales;  dorsal  with  about  4  faint  dark  bars;  anal  similarly  marked;  caudal  mottled,  a  pale 
line  at  tip.     In  life,  grayish  with  washings  of  greenish  and  reddish;  base  of  pectoral  green. 

This  species  is  known  only  from  the  Bahamas,  Cape  Florida,  Key  West,  and  Porto  Rico.  It  is 
quite  abundant  about  Porto  Rico,  where  numerous  specimens  were  obtained  from  San  Geronimo, 
Aguadilla,  Mayaguez,  Ensenada  del  Boqueron,  Ponc»e,  Hucares,  and  Fajardo.  It  was  abundant  at  each 
of  these  places.  Length  5  or  6  inches  or  less.  Like  most  other  species  of  this  genus  this  fish  frequents 
the  patches  of  algte  in  shallow  water.  From  S.  hoplomifMnj-  (Cope),  which  it  closely  resembles,  it  may 
best  be  distinguishe<l  by  the  presence  of  but  a  single  lateral  canine  and  the  numerous  small  white 
s|)ei'ks,  which  are  diagnostic, 

SpariiMna  iiiphoblfH  Jordan  &  Bollman,  Proc.  U.  S.  N.  M.  18K.S  (Sept.  20),  551,  Green  Turtle  Cay,  BahamaM;  Jordan  & 
Evermann.  1.  c,  II.  1633,1898. 

192.  Sparisoma  aurofrenatum  (Cuvier  &  Valenciennes). 

Head  3.1;  depth  3.1;  eye  5;  snout  2.6;  interorbital  4.5;  preorbital  4.6;  I),  ix,  10;  A.  ii,  9;  pectoral 
1.4;  ventral  1.7;  caudal  1.5;  scales  1^-25-5.  One  i>osterior  canine  (oljsolete  or  broken  on  right  side 
in  our  specimen);  caudal  fin  hmate,  upper  lobe  very  slightly  longer  than  lower. 

Color  in  lif(»:  Whitish  green  above,  slightly  rosy  on  side,  greenish  below;  an  orange  splotch 
bor<lere<l  at  upper  anterior  edge  by  a  black  bloti'h  just  below  lateral  line  under  third  dorsal  spine;  eye 
red;  a  brick-red  bar  from  mouth  under  eye  to  oi>ercle,  above  this  2  small  oblong  sjKjts  of  same;  rest 
of  head  bluish,  teeth  white,  dorsal  paleyellowish-re<l;  anal  rich  red  with  bluish  border;  caudal  olive  at 
base,  then  a  broad,  rich  blood-re<i  bar  or  crescent,  then  a  i)ale,  whitish  terminal  crest-ent;  out^T  rays 
clear  red,  tijKM  of  fin  black;  i)ectoral  very  jyale-rcKsy,  the  anterior  ray  <lark;  ventral  j>ale-rosy,  a  blue 
blotch  at  basc^  of  pectoral.  In  spirits,  dark  al)ove,  pale  grt^n  on  sidt^  and  Ix'low;  a  pale-yellow  stripe 
from  angle  of  mouth  to  Ix^low  iX)sterior  margin  of  eye,  bonleriMl  below  by  black;  a  short,  narrow  l)ar  of 
same  color  l)ehind  eye;  a  distinct  black  blotch  on  fourth  and  fifth  scales  of  lateral  line,  and  a  nuich 
larger  blotch  of  yellow  1k»1ow  the  black;  upjH'r  ray  and  l)afie  of  |KK!toral  dark,  front  of  base  blac»k;  anal 
with  a  dark  line  at  base  and  a  dark  edge;  angles  of  caudal  inky-black,  blotch  on  lower  lobe  the  larger. 
Easily  recognizable,  even  in  spirits,  by  the  characteristic  persistent  markings. 

A  West  Indian  species,  known  from  Havana,  8(jmbrero  Key,  Santo  Domingo,  Jamaica,  Porto  Rico, 
St.  Thomas,  and  St.  Lucia.    One  specimen,  7.5  inches  long,  obtained  by  us  at  Arroyo. 
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Sc€urus  aurofrtnaiuf  Cuvier  &  Valenciennes,  Hist.  Nat.  Pi »iHK.,  XIV,  191, 1^39,  Santo  Domingu. 
iscants  mineo/renaiwf  Pijey,  Memoriae,  11,279,  I860,  Cutta. 
i>pari9oma  aurqfreruUuiRy  Jordan  6i  Evermann,  1.  c,  1634, 1896. 

198.  Sparisoma  abildgraardi  (Bl<x*h).     ''Loro  Colorado'';  Red  Parrot-Jish. 

(Plate  30.) 

Head  3;  depth  2.7;  eye  6.4;  snout  2.1;  intemrbital  4.5;  preorbital  3.4;  D.  ix,  10;  A.  ii,9;  pectoral 
1.3;  ventral  1.6;  caudal  1.3;  Hcales  2-25-5.  Dorsal  and  ventral  outline*?  of  IhhIv  alike,  snout  without 
fleshy  hump;  iraudal  fin  lunate,  lobes  equal;  a  single  canine  on  each  side  of  up|)er  jaw  above  cutting 
edge  ( in  one  small  specimen  2  on  right  side). 

Color  in  life:  Fins  and  lower  ])arts  l)elow  a  line  fnmi  tip  of  under  jaw  to  base  of  caudal  under  the 
end  of  lateral  line,  rwi,  eilges  of  scales  paler;  IkhIv  alx)ve  grayish,  wlges  of  scales  black,  bases  of  tho«e 
Ijelow  lateral  line  rosy;  brownish-red  wavy  stri|H?s  radiating  from  eye  below;  oblique  pale-blue  stripes 
on  dorsal,  tips  of  row  of  smaller  siales  at  base  of  anal  blue,  and  3  blotches  on  upper  antl  3  on  lower  ray 
of  <-audal;  a  few  scales  at  Imse  of  caudal  with  jwile  yellow;  iris  yellow,  pupil  bordered  narrowly  with 
re<l;  mein])ranous  e<lge  of  opercle  black. 

This  gorgeously  colored  i>arrot-fish  is  generally  common  fn»m  Cuba  south  to  Brazil  and  has  been 
rei-^jnUnl  alsr)  fn)m  Martinique,  Jamaica,  Santo  Domingo,  and  Havana.  The  crillei'tion  troiw  Port4>  Rico 
contains  2  spe<'imens,  11  and  12.5  inches  long,  respectively,  frr>m  Arroyo,  where  many  others  were 
seen.     While  it  was  not  noticed  elsewhere  it  is  proljably  not  rare  about  the  island. 

ri>>i.  Parra,  Des<r.  Dif.  Pierw«.  Hist.  Nat.,  58.  pi.  28.  fig.  2,  17h7.  Oiha. 

.Sfiirii*  abUd(jatir*li  Bloch,  Ichth.,  pi.  259,  1791,  America:  from  a  sin-cimcn  sent  by  Professor  Abildgaanl. 

SttirnnrttcciMH*  Bloch  &.  Schneider.  Syst.  Ichth.,  289,  1801.  Cuba:  after  Parra. 

Starnf  nnn  ftruUr  Lac^p<yie,  Hist.  Nat.  Poi.'«»..  IV.  55,  1C3.  1803,  Martinique:  on  a  drawing  by  Plumier. 

Stiiriif  ninj>lnj*  lUnzani,  Nov.  Comm.  Ac.  Sci.  Inst.  Bonon..  324.  taf.  5.  pi.  25. 1842.  Brazil  (fide  Guicbenot;  not  seen  by  iis>. 

Sniriiji  rriithrinoifU*  Guichenot,  S<-aride8  Mu.«.  I*aris,  10,  iy65,  Santo  Domingo. 

SnmiA  uxifbmrhius  Poey,  Sx-nopsw,  342,  1868.  Cuba. 

Spariioma  abildgaardi,  Jordan  <&  Evermann,  I.  c,  1635.  1898. 

194.  Spariaoma  chrysopterum  (Bloch  <&  Schneider) . 
''Lorff  Verde'';  ''Cotoro  Verde";   Viej<i;  Blue  Parrot-Jish, 

Head  3.1;  depth  3;  eye  5.8;  snout  2.1;  interorbital  5.5;  preorbital  3.2;  D.  i.x,  10;  A.  ii,  9; 
pectoral  1.5;  ventral  1.9;  camlal  1.2;  scales  1^25-o.  Dorsal  and  ventral  outlines  nearly  alike,  dorsal 
sonu>what  more  strongly  arche<i;  4  to  6  strong  canines  on  each  side  of  upper  jaw,  those  liehind  usually 
jM anting  outwanl  or  l>ackward,  those  in  fn>nt  fon**ard,  sometimes  one  or  two  small  ones  at  suture; 
]^»ores  of  lateral  line  much  branched,  more  so  than  in  any  other  known  Porto  Rican  species;  caudal 
<lct»ply  lunate,  outer  rays  much  pn^uce<l,  upper  lobe  the  longer,  twice  length  of  middle  rays.  Known 
from  the  t»ther  siK?cies  by  the  canines,  produced  rays  of  the  caudal,  and  the  blue  c*oIor. 

Color  in  life:  Rich  greenish-blue  or  bluish-green  alx)ve;  edges  of  scales  greener,  their  leases  darker; 
un<ler  i»arts  rich  blue;  head  greenish-blue,  somewhat  mottled;  lower  jaw  and  breast  sky-blue;  dorsal 
pale  rose;  anal  pale  blue  at  Ijase,  then  broadly  pale  brick-retl,  then  a  verj'  narrow^  pale-blue  border; 
caudal  reildish  at  base,  blue  on  outer  rays  extending  to  tips;  abaft  the  red  a  pale  crescent,  then  a 
bn>a<l  blood-re<l  one,  and  last  a  narrow  bluish-green  border;  pectoral  i>ale  lemon,  a  black  splotch  at 
base  al»ove;  ventral  pale-greenish. 

In  spirits,  IxKly  nearly  everywhere  a  fa<le<l-blue,  brighter  on  hea<l  and  under  |)ectoral;  donnl 
and  iKM'toral  fiale;  ventral  chiefly  pale,  with  traces  of  blue;  anal  soiled -grayish;  middle  of  caudal  pale, 
its  eilge  <lark,  outer  rays  greenish;  a  black  blotch  on  l)ase  of  jiectoral  alxjve. 

Thb*  species  is  generally  c<jmmon  fnjm  the  West  In<lies  to  Brazil,  and  w  known  fr<.)m  Havana. 
Siinto  Domingo,  Jamai(a,  Porto Ricu,  Martini<iue,  St.  Thomas,  St.  Croix,  St.  Kitt^,  <  Tua«le]oui>e,  and  Bahia. 
It  rea<-hes  a  gcxnl  size  and  is  of  some  value  as  a  food-tish.  Two  fine  s|»ecimens,  each  a  ff^ot  lt)ng,  were 
obtaine<l  from  Arroyo  an<l  Isabel  Segimda,  and  others  were  seen  at  t«ch  of  these  places  and  at  Culebra. 

Vifja,  Parra.  Ihtn-r.  Dif.  IMeras.  Hist.  Nat..  58,  pi.  •>.  fig.  |.  17h7,  CuIjh. 

tycanm  ehrymjtttrwt  Bloch  6i  Schneider,  Syst.  Ichth..  2^6,  pi,  57, 1801,  .Vmerican  bcaa. 

Scarn^  rhhris  BhK'h  6i.  S<-hneider,  Sys-t.  Ichth..  2^9,  1801,  Cuba:  after  Parra. 

Siirii^  Inhntlif  Poey,  Meraorias,  II.  219.  IVX).  Cuba. 

f.Si*ar«j»  x/miiVfrrwGuichenot,  Scarides*,  15,  IWi,  Bahia. 

i^Mruoma  chrymfpterum,  Jordan  A  Evermann,  1.  c,  1636, 1898. 
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195.  Sparisoma  lorito  Jordan  &  Swain.     ^^Tjjro^\-  Parroi-Juah. 

Head  3;  depth  2.9;  eye  5.3;  snout  2.3;  interorbital  5.2;  preorbital  3.5;  D.  ix,  10;  A.  ii,  9;  perio- 
ral 1.5;  ventral  1.8;  caudal  1.3;  scales  lJ-25-5.  Back  moderately  elevate<l,  dorsal  outline  much  more 
strongly  arched  than  ventral;  eye  high  in  iwsition;  one  posterior  canine  on  each  side  of  upper  jaw,  and 
one  or  more  small  ones  near  suture;  caudal  deeply  lunate,  upper  lobe  very  slightly  the  longer. 

Color  in  spirits:  Uniform  greenish;  a  very  distinct  deep-black  blotch  on  base  of  upper  rays  of 
pectoral;  outer  rays  of  caudal  darker  than  middle.  Much  resembUng^S*.  brachiaU  in  spirits,  but  differing 
in  the  presence  of  canine  teeth. 

A  West  Indian  species,  known  from  Havana,  Haiti,  Jamaica,  Porto  Rico,  Sombrero,  and  Barbailos. 
Two  specimens,  each  al)out  10  inches  long,  were  obtained  by  us — one  at  Puerto  Real,  the  other  at 
Arroyo — and  others  were  seen.     It  is  of  some  value  as  a  food-fish. 

Sparisoma  lorito  Jordan  &  Swain,  Proc.  U.  S.  N.  M.  1884  (July  1),  96,  Havana:  Jordan  &  Evermann,  1.  c,  1637, 1898. 

196.  Sparisoma  viride  (Bonnaterre).  •  '^Loro  Verde^\'   ^^Coloro**;  Ikirk-greeii  Parrot-fish. 

Head  3;  depth  2.6;  eye  7.5;  snout  2;  interorbital  4;  preorbital  3.1;  D.  ix,  10;  A.  ii,  9;  pectoral 
1.4;  ventral  1.7;  caudal  1.3;  scales  2-25-5.  Body  rather  deep,  back  elevated,  profile  nearly  straight 
from  snout  to  dorsal;  caudal  deeply  lunate,  outer  rays  considerably  produced,  upper  lobe  slightly  the 
longer;  2  canines  on  each  side  of  upj>er  jaw. 

Color  in  life:  Rich  bluish-green,  edges  of  scales  as  well  as  their  l)ase8  brownish;  top  of  head  light 
clear  brown  down  to  level  of  pupil,  this  ])rown  imtch  extending  from  occiput  to  near  tip  of  snout,  which 
is  green  with  a  narrow  brown  border;  a  narrow  brown  bar  backward  from  eye  to  humeral  region,  and 
a  similar  one  from  mouth  backward  to  oi^)ercle,  this  connecting  with  the  narrow  line  around  each  lip; 
space  above  this  rich  green,  below  paler  grtH»n;  upper  edge  of  opercle  with  a  small  pale-lemon  spot,  below 
it  a  green  one,  then  rest  of  opercle  with  a  bnjad  re<ldish-o range  border;  subopercle  with  a  very  narrow 
orange  border;  caudal  |>eduncle  with  a  large  irregular  orange  blotch  covering  about  5  or  6  scales;  dorsal 
pale-reddish,  the  sheathing  scales  at  base  very  rich  green;  caudal  dark  green  at  base  and  on  outer  rays 
nearly  to  tips;  next  a  crescent  of  rich  orange,  the  horns  extending  to  tips;  lastly  a  broad  crescent  of 
paler  green  or  bluish  green;  anal  green  at  base,  then  a  broad  rich  orange  band,  then  a  broad  blue 
bonier;  pectoral  green  on  upper  and  lower  rays,  paler  between;  ventral  rich  blue-green  on  outer  ray, 
rest  pale-orange;  teeth  white,  with  slight  bhiish  tinge. 

In  spirit*!:  Pale-greenish,  top  of  head  grayish-brown,  a  band  of  same  color  behind  eye;  side 
of  head  blue,  abruptly  demarcated  from  color  of  top  of  head;  a  pale  band  from  angle  of  mouth  across 
cheek,  then  narrowing  and  curving  upward  across  oi)ercle;  lips  blue,  their  edges  pale;  membranous  edge 
of  oi>ercle  pale,  a  bright-yellow  spot  above;  anal  with  blue  margin  and  l)ase,  pale  in  middle;  caudal  with 
blue  margin,  widening  on  middle  rays,  a  yellow  crescent-shajied  band  in  front  of  it,  rest  of  fin  greenish; 
pect^)ral  bluish  above  and  in  front,  pale-yellowish  Ix'low  and  behind;  scales  at  bai^e  of  caudal  pale  yellow. 

A  West  Indian  species;  known  from  the  Bahamas,  Sombrero  Key,  Jamaica,  Porto  Rico,  St. 
Thomas,  and  St.  Croix.  Obtained  by  us  at  Arroyo  and  Culebra,  where  it  is  probably  common.  It 
attains  a  length  of  2  feet  or  more  and,  though  used  for  food,  it  is  not  of  much  value. 

Pincis  ririditf  bahanunsis  (the  Parrot-fish),  Catesby,  Nat.  Hist.  Caroliiias.  etc.,  II.  '2<J,  pi.  29,  1738,  Bahamas. 

Sranis  viridia  Bonnaterre,  Ene.  Meth.,  X,  96,  17S8,  Bahamas;  after  Catesby. 

tit:aruis  ratti<b!/  LaeOpnide,  Hist.  Nat.  Poiss.,  IV,  !(».  18()3.  Rihamus;  after  Catesby. 

.•sran/j*  m/r^Ki  C^uvier  tfc  Valeneiennes.  Hist.  Nat.  Poiss.,  XIV,  183,  1839,  Bahamas. 

i^'nnii*  mtianotis  Bleeker,  I(;hth.  Notlzen,  I-X,  4,  1SG2.  St.  Croix. 

Spariwtna  viride,  Jordan  &  Evermann,  1.  e.,  1638,  1898. 

197.  Sparisoma  flavescens  (Bloch  &  Schneider).      Vieja  Cohrada ;  Mad  Parrot-fish. 

Hea<l3.1;  depth  2.7;  eye  5.5;  snout  2.4;  interorbital  4;  preorbital  4;  I),  ix,  10;  A.  ii,  9;  st^ales 
1-25-5.  Body  rather  stout,  :*ompressed,  heavy  forward;  profile  evenly  curved  from  tip  of  snout  to 
dorsal  fin,  then  in  a  long  regular  slope  to  caudal  peduncle;  mouth  normal,  gape  not  reaching  eye  by  a 
distance  greater  than  half  diameter  of  orbit;  jaws  pale,  lower  jaw  projeitting;  no  canines;  upper  lip 
covering  all  of  upper  jaw;  scales  large  and  thin,  a  single  row  of  5  stales  on  cheek,  4  scales  before  origin 
of  dorsal;  tubes  of  lateral  line  dividing  into  4  or  5  branches,  covering  most  of  scale;  top  of  head  with 
numerous  small  papilhe,  forming  elevated  lines  posteriorly  and  Ix^hiiid  eye;  origin  of  dorsal  over  lia^-e 
of  pectoral;  longest  dorsal  spine  about  2.5  in  head;  dorsal  rays  slightly  longer;  anal  similar  to  soft 
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tioreal;  pectoral  rather  long,  reaching  pa^t  tipn  of  ventraln,  rays  altoiit  1.4  in  head;  ventrab  about  1.7 
in  head;  caudal  fin  UHually  lunate,  loljes  pointe<l  ami  projecting.  e!J|)ecially  in  adult;  in  the  young  the 
fin  is  sometimes  merely  trun<"ate,  never  roundeil  as  in  .S'.  rnbriphme. 

Color  of  a<lult  in  life:  Olivaoefms,  cloude<l  with  light  and  dark/and  usually  flusheii  with  pinkish, 
especially  Mow,  edges  of  the  scales  more  yellow-olive;  scales  «»f  l>elly  and  lower  parts  light  orange- 
red  towanl  their  liases,  giving  a  <lecidcdly  re<ldish  cast;  dorsal  mottled  with  different  shades  of  olive; 
caudal  creamy,  mottle<l  and  liarre<l  with  darker  «>range,  markings  more  distinct  on  outer  edge;  ventrals 
and  anal  rich  cherrj'-reil,  mottled  and  l>arre<l  with  brown;  pei-toral  light  orange-red,  color  forme<i  by 
narrow  orange  crot^s-streaks  on  a  paler  ground;  a  light  liand  across  l<»wer  jaw,  which  is  otherwise 
brf>wn;  a  dusky  or  black  blotch  at  liase  of  pectoral;  blackish  blotches  sometimes  present  on  l)ody  at 
liase  of  sr>ft  dorsal.  In  alcohol,  the  reil  and  yellow  fade  and  bei^ome  pale  and  the  general  color  is 
brownish,  paler  below;  iL^ually  a  tlark  blotch  at  l»ase  of  soft  <lorsal  and  one  on  liase  of  pectoral. 

S.  JtarejfceiiJf  is  cl<>?e  to  S.  rnf/ripunu^  fnwn  which  it  can  W  distinguishe<i  m<jst  readily  by  the 
difference  in  shape  of  caudal  fin  and  its  lighter  c«»loration.  In  N.  ruhripiniw  the  i^udal  b?  more  or  less 
rounded,  while  in  S.  flnvt'sceiu*  it  Is  lunate  or  truncate,  tips  of  lobi's  always  lieing  pointe<.i. 

The  range  of  this  s|)ecies  extends  from  Bisi-ayne  Bay  and  Key  West  south  wan!  to  Rio  Janeiro. 
It  is  generally  c*ommon.  and  is  known  fiDui  Cape  Florida,  Key  West,  Havana,  Bahamas,  Tortugas,  St. 
Thomas,  Jeremie,  Haiti,  Port  au  Prince,  Jamaicji,  Porto  Rico,  St.  Lucia,  an<l  Rio  Janeiro.  It  is 
abundant  in  Porto  Ricf».  The  n>l lection  contains  sixi-imcns  from  the  following  l<K':ilities:  San  Juan, 
Mayaguez,  Puerto  Real,  <iuanii-a.  Ponce,  Enst-nada  del  Bo<iuenm.  Hucan»s,  Fajanio,  IsaW  Segunda, 
and  Culebra  Island.  It  rarely  exi-ee^ls  a  foot  in  length.  It  L*  very  abundant  at  Key  West, 
swarming  everywhere  alx»ut  the  island  in  the  eelgra.*^.  .Vt  Havana  it  is  apparently  (.Mjually  common, 
the  numbers  seen  in  the  market  excee<ling  that  of  all  other  sjiecies  of  the  genus  combine<l.  Its  flesh, 
although  not  im pleasant  in  flavor,  is  soft  and  rather  poor.  In  the  Havana  market  it  is  usually  called 
Meja  Colarada,  but  the  species  of  this  group  are  seldom  distinguished  by  the  fishermen. 

VUJii.  Paira.  Dvscr.  Piezas  Dif.  HL«t.  Nat.,  59.  pi.  2JS.  fisr.  1.  17S7,  Ciibai. 
Stfirii* /nr€f*>  H*  BItx'h  &  Schneider.  Sysl,  Ichth.,  '290,  liOl.  Cuba:  afier  I'urra. 
Scaru*  lUfMolidiu  Puey.  Memorias,  II.  218.  \biSO.  Cuba. 
iipariiifmii  Jlavufcetu,  Jordan  &  Evenuann.  1.  c,  IGIO.  l^^. 

198.  Sparisoxna  rubripinne  (Cuvier  «i  Valenciennes).      Mrja;  Ijorv;  Parnpt-figh. 

Head  3.3;  depth  2.9;  eye  5.5;  snout  2.5;  interorbital  3.7;  preorbital  4;  D.  i.x.  10;  A.  ii,  9;  scales 
1-25-0.  Body  stout,  compressed;  head  large,  somewliat  nigose  in  the  a<lult;  mouth  small,  gape  not 
reaching  vertit-al  of  eye  by  a  distance  equal  to  half  of  its  diameter;  lower  jaw  projecting;  no  canines; 
sulx)rbital  with  venules;  pores  of  lateral  line  with  3  or  4  branches;  4  scales  in  front  of  dorsal.  Fins 
moderate;  dorsal  spines  pungent,  longest  al)out  etiual  to  snout;  dorsal  rays  a  little  longer,  about  e<iual  to 
those  of  anal;  pectoral  l-^ng,  1.3  in  head;  ventral  shorter,  alxjut  1.9  in  head;  caudal  tnmcate  in  adult, 
usually  n:>unded  in  young,  never  lunate  as  in  iS.  ^ffmr^-etiJ*,  outer  rays  alwut  equal  to  snout  an<l  eye. 

Color  in  life  (a  specimen  9  inches  long):  Head  and  side  dirty  mottletl-bn>wn;  3  bn>wn  liars  on 
lower  jaw;  fins  all  mottled-brown  and  yellowish;  belly  white.  Another  specimen,  4  inches  long,  from 
San  Juan,  had  the  sides  bluish-olivaceous;  edges  of  scales  darkest;  white  on  belly;  si<le  of  head  with 
2  irregular  brownish  Imrs;  tip  of  lower  jaw  brownb«h,  followed  by  a  white  stripe,  then  a  broad  brown 
bar  followe<l  by  white;  dorsal  pale,  mottled  with  brown,  especially  near  l>ase;  i*audal  cn^ssed  by 
alternating  l>ars  of  brown  and  paler;  irregular  brown  blotches  at  l»ase  of  caudal;  anal  rosy,  blotched 
with  bniwn;  pectoral  pale;  ventrals  pale-rosy,  inner  rays  white;  jaws  white.  Another  specimen,  4 
inches  long,  fnim  Aguadilla,  was  described  as  grayish,  paler  below;  chin  with  2  broad  brown  l)ands; 
4  black  bl<.ttches  on  bai'k,  first  on  and  at  l>ase  of  first  dorsal  spine,  second  on  base  of  sixth  and  seventh 
rays,  thinl  on  alx»ut  eleventh  and  twelfth  rays,  and  fourth  on  last  ray  but  one,  all  these  extending 
somewhat  on  sides;  iris  green,  rest  of  eye  silvery  and  brownish;  dorsal  and  anal  fins  mottleti  reddish- 
brown;  caudal  brown,  with  2  or  3  irregular  cross-series  of  pale  spots;  ventrals  re<ldish;  pectoral  pale. 
In  alc<»hol,  general  color  grayish-brown,  paler  below;  head  brown;  chin  with  2  or  3  bniad  brown  bands 
se|iarate4l  by  white  ones;  base  of  pectoral  dark;  a  dark  blotch  on  body  at  edge  of  opercle;  4  rather 
distinct  dark  blotches  on  back  extending  upon  dorsal  fin,  which  is  mf>ttled  with  dark  and  light;  caudal 
dark,  with  2  irregular  cross-rows  of  white  spots,  more  or  less  c*oufluent  in  anterior  row;  extreme  tip 
of  tail  with  a  pale  border;  anal  barred  and  mottled  like  dorsal;  pectoral  and  ventral  jiale;  jaws  palt^. 

F.  C  B.  1900-16 
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A  We«t  Indian  8j)ecies  (length  6  to  9  inches)  clost^ly  resembling  *S'.  JfavescniSy  from  which  it  can 
bent  Ih?  distingiiij^hed  by  it«  roundetl  (or  rarely  truncate)  (^udal,  and  absence  of  whitinh  or  snowy 
blotches  on  sides.  It  is  known  from  8anto  Domingo,  Porto  Rico,  Jamaica,  and  Martinique.  It  is 
conunon  alnrnt  Porto  Hico,  the  colle<tion  (H)ntaining  S[)ecimen8  fn)m  San  Juan,  Aguadilla,  Mayaguez, 
Enaenada  del  Bo<jueron,  Puerto  Real,  CJuanica,  Ponce,  Arroyo,  Uucares,  an<i  Kajanio. 

Scaruif  riibripi nn h  Cuyivr  K^  VftU'ncieiiiics.  Ilist.  Nat.  Toiss.,  XIV,  199.  1839.  .Siinto  DominRo. 

Scaruif  vircnsCnv.  &  Val..  Hist.  Nnl.  PoisM..  XIV,  203,  l.KW,  I'orto  Ricro  (Coll.  PK'O).  an«l  Martinique  ((V>11.  Achard). 

Scarutt  cimuHuoUilm  Poey,  Memorias,  11.  A'£\,  1861,  Havana. 

Si'arun  frunaitm  IVn'y.  SynopslH,  339.  1N*.8.  Havana:  Pooy,  Fauna  PuiTU>-Riquofia.  33«;,  18M1;  Stalil.  1.  c,  78  ami  164,  188:J. 

t Scantit  cnuirghiainm  P(>cy,  Synop.si.s.  310.  18<»8,  Havana. 

Sparisaina  ntbripinnc,  Jordan  A  Everraann,  1.  c,  1610,  1898. 

199.  Spaxisoxna  brachiale  (Poey). 

Head  8.2;  depth  3.1;  eye  5.6;  snout  2.2;  interorbital  5.3;  i)nM)rbital  3.4;  D.  ix,  10;  A.  ii,  9; 
pectoral  1.4;  ventral  1.7;  caudal  1.3;  scales  lJ-25-5.  Bo<iy  elongate,  back  m(xlerat<?ly  elevated,  dorsal 
aii<l  ventral  outlines  much  alike;  eye  about  mi<hvay  lx?tween  tip  of  snout  and  end  of  oj^en^le,  very 
high  in  po.sition;  no  canines;  outer  rays  of  caudal  considerably  pro<luce<l,  making  fin  rather  strongly 
lunate,  midclle  part  truncate  or  slightly  convex;  lateral  line  interrupttnl  near  end  of  dorsal,  l>eginning 
again  on  row  Inflow,  the  two  ends  usually  overlapping. 

Ck>lor  in  life:  Rich  red  above,  paler  Inflow,  edges  of  strales  white;  fins  all  rosy-re<l;  teeth  whit«. 
In  spirits,  very  j>ale  gretniish,  dark  olive  in  one  si^H-imen;  in  some  ca.si»s  with  rosy  flushes  on  side;  a 
large  jet-black  spot  at  Imse  of  upper  rays  <  t*  iKK*toral,  not  extending  into  axil;  no  other  distinct  markings. 

A  We.**t  Indian  sjKH'ies  known  only  from  Culw,  Jamaica,  and  IV>rto  Rico.     Seen  In'  us  at  Aguadilla, 

Arroyo,  and  Isal)el  Segunda,  where  specimens  9  to  12.5  inches  long  were  obtained;  also  collected  by 

Mr.  (Trav  at  San  Geronimo. 

ScaruH  bmchinli»  Pocy.  Mcmoria.'^,  II,  34r>.  1861,  Cuba. 

Scarus  hnmfrnliH  F(K'y.  Memorias,  II,  4'22,  1861.  Havana;   ImimhI  on  an  old  dniwiiiK;  a  black  axillary  spot,  sown  with 

white  iK»intM. 
SparOtonm brachiale,  Jordan  &  Kvemiann,  I.e..  1611,  1H98, 

Oenai  110.  SCABUS  Forsk&l.     Loros;  Parrot-fiihes. 

Lower  pharyngeals  s|>oon-shape<l,  ovate-oblong,  transvenn^'ly  concave*;  teeth  in  each  jaw  fully 
coales<'ent,  appearing  as  tessellations  on  the  surfiu'e;  jaws  with  <li.«<tinct  me<lian  sutures;  edges  of  jaw^ 
even,  twth  whitish  or  rosy  in  color,  never  gre<Mi.  Up|K'r  pharyngeals Cach  with  2  rows  of  teeth;  gill- 
memlmmcs  scarcely  unite<l  t4)  the  narrow  isthmus,  iktoss  which  they  form  a  lm)ad  fold;  dorsal 
spines  flexible,  sitan^ely  <lifferent  from  soft  rays;  upjH^r  lip  laterally  <louble,  interior  fold  l>ecoming 
very  narrow  or  oKsolete  iiuvially;  lower  jaw  includiMl  in  the  cKx^ied  mouth;  lateral  line  interrupted 
p(^)st<*riorly,  commencing  again  on  next  si'ries  of  scales  Ix'low;  tuln^s  of  lateral  line  scart;ely  branched; 
scales  on  cheek  in  2  to  4  rows;  scales  in  front  of  dorsal  on  median  line  6  to  8.  I),  ix,  10;  A.  ii,  9  in 
all  8iK?cies;  scales  2J-24-6.     Bo<ly  robust. 

SCARUS: 

a.  UpiH-T  jaw  with  from  1  to  4  posterior  canines. 

b.  Cheek  with  2  or  3  rows  of  scales. 

r.  Head  with  a  longitudinal  band;  a  yellow  lonRitudinal  strliK;  on  iMMly;  outer  rays  n{  caudal  not  colored  like  inner; 
caudal  sublnnicate. 

d.  Outt?r  rays  of  caudal  blackish  or  greenish,  darker  than  median  rays. 

€.  Yellow  stripe  above  pectoral  at>out  on  a  level  with  eye;  outer  rays  of  caudal  deep  Kreenish-blue;  upper  jaw  with  1 
posterior  canine  (mrely  duplicated):  2.5  rows  of  scales  on  cheek;  head  with  2  bluish-green  stripes,  interspace 
reddish  or  yellow;  dorsal  and  anal  each  with  2  green  bands  and  1  t»mnge  one,  anal  having  a  nmndish  blue  spot 
on  membrane  lx*tween  every  2  rays.    General  color  bluish-green  mixed  with  orange punduUUnt 

cc.  Yellow  strii>c  aljove  pectoral,  mostly  Ik"1ow  level  of  eye:  outer  rays  of  caudal  blackish,  rest  of  caudal  green;  upper 
jaw  will)  2  posterior  canines;  2  rows  of  scaU»«  on  cheek,  upper  jMirt  <»f  head  dark-green,  below  eye  bright 
yellowish-green,  with  bluish  markings  on  oi>ercle;  dorsal  bright-green  at  Imlmc;  ventrals  pale;  luutc  of  {HM'toral 

with  a  blue-black  mark.    General  color  in  life,  bright-green;  darker  on  Imck.  paler  Iwlow boUmani 

till,  outer  mys  of  caudal  orange,  lighter  than  me<lian  rays,  its  edge  bla(;kish;  yellow  strijH?  alH>ve  iK»ctoral,  below  level 
of  green  striiK's  on  head,  which  are  nearly  horizontal;  upper  jaw  with  1  iKWterior  canine  (rarely  duplicated); 
2.6  rows  of  scaleson  cheek;  head  with  2  bluish-green  stripes,  interspaces  rtnidish  i)r  yellow;  dorsal  and  anal  each 
with  2  green  bands  and  1  orange  (me.  thi!  latter  without  blue  spots;  basal  band  »>f  dorsal  not  broken  into  green 
spots.    General  color  bluish-green.  raixiKl  with  orange tsmiopieruB 

cc.  Head  without  longitudinal  bands;  posterior  canines  2  to  1. 
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/.  Cnuflal  tnmoate.  '2  series  of  M-alt^  on  cht^'k,  hihI  *J  jm'hK'^  on  lowtT  |>ri-o|ien'iiIar  limh:  I'anincs  2  or  3  on  earh  side. 

Color  uniffinn  violet-purple;  vertieal  fin*  very  dark amrtmoti 

J/.  Caudal  tin  lunate,  the  outer  rays  more  or  less  prorluced:  chei'k  with  '2.S  or  :<  n>w«i  <if  H'aleiK:  (ir»terior  eanin<-K 
'^OT  I:  eolor  idrieil  skim  plain  browninh.  eaudal  in  i»ne  s|to<'imeii  darker,  or  (taler  inesially.  its  Ixtrder  and  angles 

dark truqti»iMtHs 

bb.  Cheek  with  4  n>\rs  of  s(.-ales:  anjprles  of  caudal  more  or  le;*'  salient. 

g.  Color  tlusky-oliva«*eous.M»me  K"ale>  with  a  rosy  )»li»trh  at  JiaM-.  dorsal  e«iK«*<l  wiih  du>ky:  caudal  dark.|«le  at  Jiase, 
and  with  imie  shades*,  its  angles  little  pHwlm-e*!:  i>i»erele  with  blue  blolehes;  canines  3:  snout  rather  acute; 

7  Hmles  liefore  dorsal  ruznmitsr 

Qij.  « V»lor.  dark  sky-blue:  jaws  with  bright  colors? rrtiUa,  300 

g^j.  Co]oT  brown,  with  2  brown  lateral  ban<1s guathodtu 

an.  Tpper  jaw  without  canines:  2.5  stories  of  wales  on  cheek, 
A.  Third  <  partial  i  n»w  of  wales  of  cheek  of  3  or  -1  scales,  tht»>e  <»f  upfM-r  n»w  little  larger  than  th<iM.'  of  sei'ond  row, 

I.  (Viudal  slightly  n>unded.  iti^  outer  rays  not  pnxluced. 

j.  Side  of  Ixidy  with  2  bntafl,  dark  huigitudinal  shades;  «ides  of  K'Hy  each  with  3  sharply  defineil  lines,  each  on  a 
mw  of  «*ales,  tht^se  stripes  ninning  from  brea>t  to  t>ey<»nd  front  of  veniralsand  a^ually  becoming  faint  or 
even  ob(«»Iete  in  old  individuals. 
*.  Strijtes  on  side  of  bri'a.»'t.  if  prej»ent,  whitish.  Color  liark  rc<ldish-bri»wn  aUive.  |«Ier  lielow:  liack  dark:  side  with 
2  dark  iiarallel  stri|ies  f»f  i-olorof  bai'k.  separated  by  fialer  inters|tH<*es.  upin-r  one  extending  backward  fn>m 
eye;  snout  aU>vc  bluish-bn>wn:  a  narn>w  whitish  streak  ninniug  fn>m  lu'ad  along  middle  line  of  belly;  a  faint 
dark  spot  on  Iwm'  of  |K>ctornl:  caudal  pale  orange-red.  outer  niys«*omewlmi  tiarre«i  with  bn»wn;  domi  orange, 
edge*!  with  bluish;  other  fins  miirly  plain rroicntf  is, 'JOl 

kk.  .<trij»es  on  side  of  breast,  if  pr»**<*nt.  inky-blue.  Color  bright-green.  olivuce<ius  aliove.  paler  below,  lower  half  of 
b<Kly  liecoming  posteriorly  more  and  more  yellow,  and  on  lower  liulf  of  caudal  {•I'duncle  bright  light-yellow, 
this  ci»lor  being  brightest  al>ove  front  of  anal;  longitudinal  shndi-s>  on  side  of  iMKly  bright  crimson,  separated 
on  head  by  a  Itand  of  green:  no  spot  i>n  base  of  iKi'tonil;  niudal  tin  gnvn.  its  lower  half  yellow;  dorsal,  anal, 
and  pe<*t4iral  green,  at  least  at  Ijase;  ventrals  yellow rrrrmanHi 

jj.  Sides  <if  body  without  distinct,  broad,  darker  striju-s.  Col«ir  bntwn:  no  liand>  or  lines  u(>on  Uidy  i»r  head:  dorsal 
sfMitted  with  violet  and  e<ige<1  abr»ve  and  below  with  yellow,  like  caudal:  caudal  without  spots:  yellow  line 
near  e<lge  and  another  along  ha.M.'  of  dorsal /InromarginatHS 

II.  Cauilal  trum-at*'.  its  pt>ints  slightly  s»lienl:  side  with  a  broad  whitish  Imnd acutus 

hh.  Third  (partial)  row  of  scales  on  cheek  of  I  or  2  .wales  only:  scales  of  upper  row  much  larger  than  those  of  second 

ntw;  caudal  subtnincate,  its  outer  rays  more  or  lev>  produce*!.  t>ecoming  much  elongate  with  age:  adult  with 
a  fleshy  hump  above  smait. 

/.  Color  bright-blue,  young  more  or  less  shade«l  with  re<ldish-bn.>wn:  tins  mo«tly  blue.    Size  large cxTHlruf,'SK2 

a.  Color  dusky-olive;  a  fialcr-yellowi.sh  streak  from  upfH'r  f "art  of  eye  to  Ufi^H'r  Ijas*.*  of  caudal cwUdematitu* 

200.  Scams  vetula  Bl«><'h  A  Sc-hnobler.     Mud-fijih;    Mfj*i;  Old  m/e. 

«  Plate  31. » 

Hoa<i2.7;  depth  2.7:  eye  7;  snout  2. :i:  iiiten>rl>ital  2.S;  preorbital  4.2;  D.  i.x,  10;  A.  ii,  9;  pectoral 
1.5;  ventral  2;  caudal  1.3:  tJeale?  2-25-6.  Dorsal  and  ventral  outlines  alike,  liea<l  |»ointed;  2  poeterior 
lateral  t^nines  in  up|>er  jaw:  muda!  luar^nn  j*lijrhtly  <*oneave  l>t»tween  outer  pnaUux?<l  rays. 

Color  in  life:  Si-ales*  of  trunk  bluish-jrreen,  their  edjrt»8  pink;  hea^l  variegated,  the  gnmnd-color 
in  shailes  of  grayieh,  pink,  an<l  blue;  a  wavy  green  stripe  from  slightly  l>elow  angle  of  mouth  obliquely 
upwanl  to  lx?low  jKisterior  margin  of  eye,  bordered  on  l>oth  sides  with  yellow;  a  similar  shorter  stripe 
on  snout,  similarly  bonlered;  a  l.>ent  green  l«r  before  eye  and  a  ver\'  short  one  behind;  lower  lip  and 
chin  blue;  iris  yellow;  outer  half  of  <lorsal  tin  abruptly  green,  the  line  of  demarcation  curving  obliquely 
upward  from  base  of  first  spine,  thence  nearly  straight  to  tip  of  ninth  ray;  yellow  below  the  green, 
shading  into  rony  on  base  of  fin,  which  has  obli<]ue  pale-blue  lHm<,  one  near  basi'  of  each  interradial 
membrane,  below  which  is  an  oblong  deep-blue  blotch;  anal  c^^lored  exactly  like  (U>rsal,  but  without 
oblique  pale-blue  bars;  pectoral  with  its  upper  etlge  blue,  l)elow  which  is  a  band  of  i»ink  spreading  out 
over  the  l»se,  rest  of  fin  light-green;  ventral  with  spine  and  fir?t  ray  blue,  second  yellow,  the  rest  pale, 
with  rosy  membranes;  caudal  with  upper  and  lower  produce<l  rays  blue,  the  two  inner  of  the  produced 
rays  rosy  at  liase,  yellowish  at  ends,  rest  of  fin  green;  several  scales  at  base  of  caudal  rosy. 

This  is  one  of  the  most  gau<ly  of  the  parrot-fishes,  the  combination  of  colors  lieing  ver>'  extraor- 
dinary. It  is  thus  far  known  onlv  fr«>m  Cul«  and  Porto  Rico,  where  it  is  not  uncommon.  The 
si)ei*imen  in  our  collection  from  which  thet^^lored  drawing  (plate  31)  was  made  is  12.5  inches  long  and 
was  obtained  at  Puerto  Real.  We  have  i»ompared  it  with  a  specimen  in  the  National  Museum  which 
has  been  identifie<l  with  Poey's  S.  mjttrhux  and  find  that  they  agree  perfectly.  The  identity  of  & 
Buperhus  with  S,  rftuia  seenis  certain,  though  there  are  some  slight  discrepancies  in  the  descriptions. 

Vyja,  Parra.  Descr.  Dif.  Pieza.s.  Hist.  Nat.,  bs.  pi.  2*.  tig.  1.  1TK7,  Havana. 

Searwi  vftula  Bloch  &  Schneider.  SyM.  Ichth..  2(t9.  ]«01.  Cuba;  after  Parra:  Jordan  4c  Evermann.  1.  c.  1649.  189^. 

Searua  ntperfttu  Poey.  MemorUw,  II.  218, 1860.  Cub*. 
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201.  Scarus  croicensis  (Bl<x*h).     BuUon. 

Heari  2.9;  depth  3.3;  eye  4.8;  Huout  2.9;  iiiterorbital  3;  preorbital  4.8;  D.  ix,  10;  A.  ii,  9;  pec- 
toral 1.6;  ventral  2;  4'^udal  1.9;  scales  lJ-25-6.  Body  eloiijrate,  little  elevated,  dorsal  and  ventral 
outlines  alike,  jaws  without  canines;  caudal  fin  slightly  rounded. 

Color  in  life:  Brownish  alwve,  pale  Inflow;  a  broad  l)and  of  bnjwn  from  eye  to  Ijaae  of  caudal,  a 
narrower  one  Ik^Iow  this  from  l>ase  of  i>e<*toral  to  cau<lal;  a  j^ale-bluish  line  bonlering  upi)er  band 
ah)Ove  and  below;  two  or  three  white  or  imle-bluish  longitudinal  streaks  on  sides  of  alxlomen. 

A  species  of  small  size  but  great  abundance,  from  southern  Florida  and  the  West  Indies;  known 
from  Key  West,  the  Tortugas,  Bermuda,  Havana,  Porto  Rico,  St.  Thomas,  Jamaica,  St  Lucia,  Mar- 
tinique, and  St.  Croix.  Numerous  8|H»cimens  obtaine<l  by  us  at  San  Antonio  Bridge,  Boqueron, 
Mayaguez,  Ilucares,  Fajardo,  and  Culebra;  8  by  Mr.  Gray  at  San  Geronimo.  It  prol«bly  does  not 
exceed  5  or  ii  inches  in  length. 

Scanut  croicam*  Bl<K;h,  Ichth.,  pi.  221.  1790,  St.  Croix;  Jordan  <&  Evermann,  1.  c,  1650, 1898. 
Scnriut  inguUe-mnrtw-cruds  Bloch  &  Schneider,  Syst.  Ichth.,  312,  pi.  62,  fi|p.  2, 1801;  after  Grouow. 
Scarus  alUnmm  Cuvier  &.  Valeni;iennc«,  HUt.  Nat.  Poi«fl,  IV,  200,  1839.  Martinique. 
Pteudo9caru9  lincolcUus  Pooy,  Repertorlo,  II,  239,  1868,  Cuba. 

202.  Scarus  coeruleus  (Bloch).     ''Ixjro'';  Blu€  Parrol-Jwh;  ''Tumble-nose,'' 

(Plate  32.) 

Head  3;  depth  3;  eye  8;  snout  2.3;  interorbital  2.8;  preorbital  3.7;  D.  ix,  10;  A.  ii,  9;  pectoral 
1.6;  ventral  1.8;  caudal  1;  scales  2-25-6.  Bixly  elongate,  back  scan'ely  elevated,  but  snout  with  a 
large  fleshy  hump  so  that  head  is  not  jxnnted,  hump  much  more  prominent  in  old  individuals;  anterior 
I)rofih?  strongly  concave  above  eye  in  a  siXM'imen  20  niches  long,  ne^arly  stniight  or  slightly  convex  in 
one  of  14  inches;  eye  small;  caudal  truncate  or  slightly  rounded  between  the  pnxluce<l  outer  rays;  no 
canines;  jnires  of  lateral  line  little  branched. 

Color  in  life:  Everywhere  uniform  tuniuoise-blue,  1)ase8  of  vertical  fins  much  deei)er  blue;  iris 
blue,  pupil  with  a  narrow  brownish-yellow  bonier;  a  brownish-yellow  strijw  Ixmlering  lower  jaw; 
faint  wine-colored  shades  on  side  (if  head  Inflow  and  l)ehind  eye;  head,  bat^k,  belly,  and  tii>8  of  fins 
green  ish-l>lue. 

The  blue  parrot-fish  reaches  a  length  of  2  (.)r  3  feet  and  a  weight  of  12  to  20  pounds.  It  has  the 
wiih'st  distribution  of  any  memln'r  of  the  family.  Inking  found  from  Clu»sai)eake  Bay  southward  to 
Florida  and  throughout  the  West  Indies.  It  has  U'cn  re<'onled  from  St.  Gtn^rge  Island  (Maryland), 
Cape  Charl(*s,  Bahamas,  Key  West,  Tortugas,  Havana,  Martinique,  Jamaica,  and  Porto  Uico.  Two 
si)ecimens,  14.5  and  20  inches  long,  were  obtaine<l  by  us  at  Culebra  Island,  and  many  others  were 
seen  in  the  l)oats  of  the  St.  Thomas,  St.  Croi.x,  and  Tortola  fishermen  who  frequent  the  waters  about 
Cule])m  and  Vie<jues  islands.  Though  evidently  not  held  in  high  esteem,  it  is  doubtless  the  most 
important  food  si>ecii's  of  the  parrot-fishes  occurring  al>out  Porto  Rico,  due  chiefly  to  its  abundance 
and  larg(»  size,  and  the  catch  set»ms  to  l)e  always  saved  by  the  fishermen. 

So  far  a*<  known,  none  of  the  jiarrot-fishes  ever  takes  the  hook,  and  they  are  therefore  usually 
(>aught  in  some  sort  of  trap.  The  trap  in  common  use  alxmt  Porto  Rico  is  shown  on  page  31. 
AlM)ut  Culebra  Island  these  traps  or  luiskets  are  set  in  5  to  8  fathoms  of  water,  and  are  usually  baitetl 
with  large  chunks  of  cactus  pulp,  made  white  by  trimming  off  the  green  outer  part. 

Th(»se  large  parrot-fish  art^  taken  in  considerable  numl)er8,  along  with  hog-fish,  doc»tor-fish  (me<l- 
icos),  grou|>ers,  snappers,  and  grunts.  The  name  '* tumble-nose'*  is  given  by  fishermen  to  unusually 
large  blue  parn)t-fish,  on  account  of  the  i)eculiar  tojH)graphy  of  the  nose. 

Stmu'ula  ovrulm  (the  Blue-fish) ,  Catesby,  Nat.  HiHt.  Carolina,  etc.,  18,  pi.  18, 17-43,  Bahamas. 

lA)ro,  I»urni,  l>e.s<r.  Dif.  Piezas,  Hist. Nat., 57, pi. 27, Hk-  1. 1787, Cuba. 

Trompa,  l*arrH,  I.e., lip, 2. 

Chnjphwna  ajcruka  Bloch.  Auslandischo  Fiwhe.  II,  120,  pl.176, 1786,  in  jwirt,  Bahamas;  after  Catesby  and  a  figure  by 
Aubriot,  altered  from  a  fijfure  by  Phiniier. 

SciiruH  loro  Bhx'h  &.  Schneider,  yy«U.*ma  Iirhthyol.,  288, 1801;  after  I^ru  of  Parra. 

is^armtrilobatus  Ijico|H>de,  Hist.  Nat.  Poi.SK.,  IV,  21,  180;<.  Martinique;  o\\  a  drawing  by  Plumier. 

?  ScartiH  hoU)cyiimtt*  L»io«JpMe,  Hist.  Nat.  Poiw*..  IV.  4ft,  1803,  Martinique:  on  a  coi)y  by  Aubriet  of  a  drawing  by  Plumier; 
the  copy  colored  entirely  blue  in  order  to  represent  this  species;  tlie  original  drawing  probably  intended  for 
SjHirimma  chnjimjtterum;  the  same  cof»y  by  .\ubriet,  the  original  t)f  Bloch's  engraving  of  Scarus  cctruiats. 

Si'dniKtflituMimt  Poey,  Memoria.s,  II,  217,  1860,  Culwi:  adult. 

Scanix  ntichnlis  Poey,  Memorijus,  II,  220, 18(J0,  CuUi;  young. 

Scarus  curru/tiM,  Jordan  &  Evermauu,  1.  e.,  1(>52, 1898. 
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This  fxnit»  diffcni  from  Sntnis.  a.'  here  underxtooil,  i-hieHy  in  the  <)ot>p  (nt^n  or  blue  color  of  its 
highly  modinei)  jkws  anil  t««th.  The  »peoio»  am  nioiatly  of  tarf>e  )>ize  and  nibufit  [orm.  Five  ?|ieri(« 
of  lhii>  gciiiw  are  recognized  by  JonUti  &  Evemiann  as  on'urring  in  American  watera  north  of  Panama, 
only  line  of  whii:li  if  thu^  far  known  from  Porto  Rii^. 


n.  I'pprr  }>v  vlth  mnlnei';  midal  Rn  wUh  angle*  muoti  pincneil,  iiiperially  In  wliili;  wtt  dnnwl  uni  nnal  cndlntc  In 
pohiEK^  2.5  rov»i  of  H«lc«  no  fhcek. 

b.  l"|ipeT  JBH-  usually  with  1  pmrterior  canine.  Color  brighi-blue.  edgen  iit  m\e>i  brnsniiili;  6m  dark-bniwn.  with 
gtrva  upon  eilenul  border  ol  Tpntntlii.  wbkh  are  long  and  pointed:  lurebi-a^  with  a  Be<hy  hump  in  aduli. 

r.  Tiibwtif  lalerai  lineconflrlrrablf  branrhed firlrtHml 

rr.  Tubes  of  lalenl  line  not  bnncbed /implri 

bb.  ['pperjaw  with  IriHD  S  ti>6|nmerlomnin»:  jai"Yery  ™nvei.  Color  green  under  peetotal  ami  along  idde  and 
ponerlor  part  of  body;  head,  anterior  and  upper  pan  ■■(  back,  and  belly  Kny<i4i-yellow:  dxixil  and  anal  bmwn, 
upotled  with  gm>D  along  Ihelr  Iwv:  perioral'  and  vcniralu  tinted  with  Rreen:  iiiiidal  Km yi^h  yellow,  gin 
larite _ ptetanat 

aa.  I'pprr  Jaw  wiibnut  posterior  canine*:  leeth  deep  bine-green.    Site  large. 

d.  Oaudal  deeply  nolrhed.  angle*  murb  produced  in  adult  rHn  trunoile  or  niundeil  in  young);  body  moderaiclr 
elongali-;  depth  iStog  In  lengtli;  ehefk  with 'i,.i  town  of  urale*.  ihoee  otnpperrowUrgeTihBn  thii«  ol  aemnd. 
1  acale  below  Keeond  niw.  Oiilor  olive-green,  with  more  or  le*«  lll^leflned  gteen  marking*  on  heail;  tower  part* 
more  or  loa  redfUib:  vertical  fins  brownish^nange.  all  edged  with  deep-blue 


(Ciivier).     OiuKamaia;  Grren  P-iTT*il-Sdi. 


Head  2.9;  depth  2.7;  eye  5;  pnout  2.8;  interorl>iUl  .1;  prrorbital  ft.-l:  D.  tx,  10;  A.  ii.  9;  pectoral 
1.5;  ventral  1.9;  «aiKlal  1.5;  SL-alix  l)-25-8.  Noi'anlne  teeth;  lower  jaw  incluileil  in  i.'l<i:>pd  month: 
lateral  line  interru|ited  under  \aA  donal  rays,  Ix^finning  again  two  rowi<  lower.  iti<  (■•nf  sianvly 
branrheil;  <«ndal  ulightly  rotindcd. 

('..lor  in  life:  Sides  rnottleil  blue  and  brown  or  with  blue  }»rv  A'parattil  by  insular  bmwn  ones; 
under  luirts  white,  with  nunien>iii>  linf  dark  punclulationi':  heail  with  a  iiamiw  |ia)e  greeni»<h-I>liu-  lair 
under  eye.  extending  upon  lower  jaw  and'fading  to  white,  unilinp  with  it:^  fellow  on  chin;  a  fhort 
|ireoeiilar  bUie  Itar;  teeth  green;  dortal  ami  anal  brick -f«iilii<h,  with  narrow-  blue  HBnler;  a  few 
iiidirtinct  bhiii'h  iqMitt^  along  luxe  and  tiinxiifh  middle  of  Gn;  Imm'  of  anal  with  pale-blue  i>|H)b<:  camlal 
liirty-rvii  with  ilarkish  l>or<ler;  ventral  i«li-r>ify,  anterior  eilge  blue;  peetoral  |«le.  In  I'piritH:  IVile- 
pr<t-nii'h. 'iarkeralNive:  teeth  green inb -blue;  the  irreen  i^ri]>ef  on  heaii  mmetiincw  persisting;  vertical 
lini'  dark -edged. 

Thin  iipwies'  is  known  at  once  by  the  almence  of  i«nincp  ami  the  blue  teeth.  It  rangi«  fron» 
Floriila  wnitli  to  Rio  Janeiro;  it  han  l*en  reciniiil  from  Si.  .Augustine.  Key  Weft.  Elavuiia,  and  Port<) 
Rim.  Nunicniiin  s|«cimeiifi.  all  yonng,  fhun  l.ii  to  5.88  inchii*  long,  were  wiiiiil  at  San  Antonio 
Bridge,  Puerto  B^  Boqueron,  Culebra,  ami  Fajardo.    It  ia  probably  one  of  the  most  abundant  uf 
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the  largo  parrot-fishes  alx>ut  Porto  Rico,  as  it  is  also  alwiit  Key  West.  It  is  not  uncommon  at  Havana, 
when'  it  is  still  known  as  "guacamaia,"  the  name  by  which  it  was  known  to  Parra  more  than  a 
century  ago.     It  reaches  a  length  of  2  feet  or  more,  and  is  of  some  value  as  fooci. 

Guaramaia.  Piirm.  Dcscr.  l)if.Pieza«.  Hist.  Nat.,  54.  pi.  20, 1787,  Cuba. 

Sixinis  guaramaia  Cuy'wT,  RO^ie  Animal,  ed.ll,  vol.2,2«if),  1829,  Cuba:  after  Parrn. 

Scams  turchcsius  Cuvier  &  Valenciennes,  Hist.  Nat.  Poitw.,  XIV,  181, 1839,  Porto  Rieo. 

Scania  rfwlmtits  Poey,  Meraoriiu*,  II,  221, 1860,  Havana. 

Pgeudoscarwt  turrhcnus,  Poey,  Fauna  Puerto-Riqnefia,337,  1881:  8tahl,l.o.,  78  and  U'A,  188:J. 

PBCudoscaruti  gtiacamaia,  Jordan  &  Evermann,l.o.,  1667,1898. 

FAMILY  LIII.  EPHIPPID^.     The  SpadeFishes. 

Body  comprease<l,  usually  greatly  elevated,  anterior  profile  steep,  caudal  peduncle  short,  Scaief) 
moderate  or  small,  ctenoid,  densely  covering  soft  |)arts  of  vertical  fins;  lateral  line  present,  following 
curve  of  l>ack.  Mouth  small,  terminal,  horizontal;  premaxillaries  slightly  protractile;  maxillary  short, 
without  supplemental  bone,  fmrtly  slipping  under  the  narrow  preorbital;  jaws  with  iMinds  of  slender, 
pointed,  movable,  bnish-like  teeth;  nostrils  double;  preoi>ercle  very  finely  serrated  or  entire;  gill-mem- 
branes broadly  attacheil  to  isthmus,  oix^nings  restricte<l  to  sides;  branchiostegals  6  or  7;  pyloric  «ei» 
few;  gillrakers  very  short;  pstnidobranchife  present.  Dorsal  fins  2,  somewhat  connecte*!,  the  first  of  8 
to  11  spines,  which  are  depressible  in  A  groove;  soft  <lorsal  and  anal  fins  anteriorly  high,  their  liases 
thickened  by  scales;  anal  spines  3  or  4,  short;  caudal  fin  tnincate  or  doubly  concave;  pectoral  shorty 
rays  all  branchtnl;  ventrals  thoracic,  normally  i,  5;  sometimes  rudimentary;  a  large  acrcessory  scale  as 
in  the  SjHirida^;  air-bladder  large,  commonly  bifurcate  in  front,  and  with  2  slender  bonis  l)ehind. 
Vertebne  10 -f  14  =  24.     Post-ttimj>oral  bifurcate,  as  usual  among  fishes,  not  joine<l  to  skull. 

As  here  understotKl,  the  Ephipp'uUr.  comprise  alwut  4  genera  and  10  or  12  species,  related  to  the 
Chsptodontldie  but  showing  im|X)rtant  differences  in  the  skeleton,  which  shows  resemblances  to  Iwth 
8Combn)id  and  sparoid  fonns.     Shore  fishes,  mostly  of  large  size,  in  wann  seaa,  oft^^n  valued  as  food. 

The  following  diagnosis  of  this  family  is  given  by  Dr.  Gill:  **Cha*todontoidea  with  a  wide  scaly 
isthmus  extending  from  i)ectoral  region  to  the  chin  and  separating  the  branchial  ajxirtures;  spinous 
partially  diffen»ntiated  from  soft  portion  of  dorsal;  upjx^r  jaw  scarcely  pmtractile;  ethmoid  cariniform 
above  (not  sunk  and  concave)  and  vomer  declivous  (not  projtH'ting  forward  or  retuse) ;  parapophyses 
spinifonn  and  jK^teriorly  in<!losing  a  hscnml  canal,  and  post-temfjoral  Iwmes  bifurcated." 

Oenni  112.  CKSTODIFTEBirS  LaetfpMe. 

Body  much  elevated  and  compn\s.<H^Hl,  its  outline  nearly  orbicular,  anterior  profile  nearly  vertical. 
Scale.**  small,  55  t(»  70  in  coursi>  of  lateral  line.  Jaws  alnMit  ecpial;  no  tec»th  cm  vomer  or  palatines; 
teeth  on  jaws  slender,  somewhat  movable;  preopercle  finely  serrulate.  Bnmchiostegals  6.  I>orsaIfins 
2,  somewhat  connectcHl,  first  usually  of  9  .««pines,  the  third  of  which  is  elongate;  anal  s])ines  8,  small, 
second  the  longest;  ventral  with  large  accessory  .**cale.     Pyloric  cana  4  to  0. 

An  American  genus  distinguished  from  the  Asiatic  Ephipjms^  by  the  very  nnic»h  smaller  scales. 

204.  Chaetodipterus  faber  ( BroiLssonet ) .     "  Pmjmila  " ;  A  injel-fiHh ;  Sftade-jwh. 

(PLATK.ti.) 

Head  3.5;  depth  1.1  to  1.75;  eye  4.2;  snout  2.0;  maxillary  3.5;  interorbital  2.6;  preorbital  4.7; 
D.  viii-i,  20  t4>22;  A.  in,  18;  jH^'toral  1.8;  ventral  1;  caudal  0.8;  scales  about  fJO.  Iknly  nearly  orbicni- 
lar,  greatly  compressed,  caudal  jXHluncle  short  and  slender;  head  small,  not  j)ointed;  mouth  very 
small,  the  etjual  jaws  with  broad  bnish-like  Iwindsof  slender,  very  closely  set,  movable,  jxnnted  teeth; 
maxillary  not  riac*hing  front  of  eye;  profile*  c»f  snout  nearly  vertical;  spinous  dorsal  low,  the  third 
spine  much  enlarged,  its  nuMubrane  black;  fourth  spine  cuilarged,  but  shorter  than  third,  widened  and 
flattened,  the*  other  spines  short  and  partially  embedded;  soft  dorsal  and  anal  densely  covered  through- 
out with  very  fine  scalei^;  the  antc^rior  niys  much  producc»d,  those  of  dorsal  1.4  in  iKKiy,  of  anal  2.2; 
bases  of  these  fins  with  sheaths  of  scale's  intermediate  in  size  l>etween  those  of  body  and  those  of  rest 
of  fin;  iK'ctoral  small,  with  fine  scales  on  outer  side;  ventral  long,  falcate,  densely  scaled,  the  first  ray 
produced  and  filamentous;  caudal  large,  scaly  at  base,  its  margin  slightly  concave.  The  young  have 
the  third  dorsal  spine  much  more  prcxluced  than  in  adult,  reaching  past  middle  of  prcxluc^ed  rays  of 
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soft  dorsal,  the  black  membrane  continue<l  to  tip;  the  anterior  eoft  <lor8a]  rays  are  much  less  produced 
in  the  young  and  the  Ixxiy  is  deeper  than  in  the  adult. 

Color  in  spirit^?:  Pearly-gray,  with  tlark  vertical  l)ands;  one  from  occiput  through  eye  to  lower 
mai^n  of  cheek;  a  second  from  front  of  dorsal  to  belly  behind  base  of  ventrals,  extending  slightly 
u|K)n  opercle;  a  thinl  from  under  spinous  dorsal  downward,  tapering  out  below  middle  of  side;  a  fourth 
fn)m  lai^t  ilorsal  spines  t^>  front  of  anal;  a  fifth  from  mid<lle  of  ba«e  of  dorsal  to  near  end  of  base  of  anal; 
sixth  and  last  at  base  of  caudal,  faint;  these  Iwnds  plainest  in  young,  almost  or  quite  disappearing  in 
old  individuals;  ventrals  black. 

The  spade- fii^h  ranges  from  Cape  Cod  to  Rio  Janeiro.  It  is  occasionally  taken  at  New  York  and 
a  few  have  been  (*aught  in  traps  at  Menemsha  Bight  near  Woods  Hole  in  August  and  September.  It 
is  not  uncommon  about  the  mouth  of  the  Chesapeake  and  increases  in  abundance  southward  to  Key 
West  and  Pensacola,  at  which  latter  place  it  is  calleil  ** spade-fish,"  while  at  Key  We«»t,  along  the  east 
t»oast  of  Florida,  and  on  the  Carolina  coa*?t  it  is  known  as  the  **  angel-fish,"  a  name  which,  according 
to  Si'hiepf,  appears  to  have  been  current  for  over  a  century  at  Beaufort,  X.  C,  where  it  is  also  called 
"porgee"  or  "porgy,"  names  which  are  also  in  use  fi>r  this  species  among  the  New  York  fishennen. 
In  the  West  Indies  it  is  known  from  Cuba,  Santo  Domingo,  Jamaica,  Martinique,  and  Porto  Rico.  We 
obtaine<l  specimens  from  San  Juan,  Mayaguez,  Puerto  Real,  Arroyo,  and  Isabel  Segumla,  and  it  is 
doubtless  common  everywhere  alxjut  the  island  in  suitable  places.  It  has  also  been  reconJed  from 
the  ci^asts  of  Guatemala  and  Texas.  It  has  been  erroneously  rejwrted  from  the  Pacific  coast  of 
America,  i>articularly  from  San  Diego,  Cal.,  the  Pacific  coast  species  (Chsctofiiptenis  zonatiis)  being  an 
entirely  different  fish. 

Mr.  Silas  Steams  studie<l  the  habits  of  the  spade-fish  on  the  coasts  of  west  Florida,  Alal>ama, 
and  I>ouisiana,  where  it  is  common.  lie  says  it  is  fountl  throughout  the  summer  and  fall  in  the  l)ays, 
alx)ut  wharves,  rock  piles,  and  old  wre<»ks,  where  crustaceans  are  abundant.  In  October  and 
November  lai^  schools  are  seen  along  the  sea-l)ea<'hes,  evidently  leanng  the  coast  for  warmer  water, 
at  which  time  many  are  caught  in  haul  seines.  In  that  region  they  probably  spawn  in  early  summer, 
an<l  the  young  are  been  until  October. 

The  sjiade-fish  reaches  a  length  of  2  or  3  feet  and  a  weight  of  20  pounds,  although  the  average 
size  of  those  mught  is  much  less.  Mr.  Steams  gives  15  inches  as  the  largest  he  has  seen,  and  the 
averagt»  at  not  more  than  8  inches.  Much  larger  ones  were  examineil  by  us  at  Key  West  an<l  at  Fort 
l*ien'e  and  E<ien,  on  Indian  River.  The  largest  seen  in  Porto  Rico  was  aUmt  14  inches  long.  Very 
large  examples,  which  have  l^een  <lcseribe<l  as  Ephippu*  gig*iit,  but  which  are  evidently  adults  of 
unusual  size  of  this  speides,  have  the  occipital  crest  and  anterior  interha^mals  develope<l  int<i  large, 
thi<*k,  bony  manses,  which  are  quite  remarkable  in  appearance. 

The  spad€*-fish  has  in  the  last  twenty-five  ot  thirty  years  come  to  be  one  of  the  most  highly  prized 
fiXKl-fishes,  and  is  held  in  very  high  t»steem  by  connoinseurs  in  Washington  and  New  York,  in  the 
markets  of  whi4*h  cities  it  is  most  abundant  (luring  the  summer  months. 

ChxtotUmfiibtr  Brouflsonet.  Ichth.  I>ei*a*..  1.  V.  pi.  4.  1782,  Jamaica;  Carolina;  Society  Islands. 

Fabrr  marinun/rrr  quadmiu*  i  the  I*iIot-ti!(h)  Sloane.  Nat.  Hist.  Jamaica,  II,  '290.  pi.  251.  1793.  Jamaica. 

ZtuK  qundmtu*  (imolin.  :<y8t.  Nat..  I,  1225. 17NS.  Jamaica:  after  Sloane. 

Chutrniim  plumirri  Bl«K»h,  Ichth.;  pi.  211.  17U3.  Martinique:  after  Flimiier. 

^Ime  quntimngtUnrU  LacepMe.  Ilixt.  Nat.  Poiw..  IV,  564.  IWK).  Jamaica:  after  Sloane. 

ChartiitUm  wi/onui*  Mitchill.  Trans.  Lit.  and  Phil.  Soc..  I.  1815.  247.  pi.  5.  Rg.A,  New  York. 

EjJiippmi  itiihtf  CxwivT,  Regne  Animal,  ed.  2.  II.  191.  1829.  America:  Stahl.  1.  c.  Ifi3,  18J<}. 

Elthipim^/ntitr,  Pin'y.  Fauna  Pucrto-Riquefia,  330.  1881:  Stahl.  1.  c,  77  and  1C3.  1x83. 

C'haitMilipteru*  ffdtrr,  Jorrlan  &  Evermann.  1.  c.  IfiCS.  1H9«. 

Family  LIV.  CH.€TODONTlD/E.     The  Butterfly-fishes. 

IVmIv  stnmgly  eompresscnl,  elevate<l,  suhorbicular  in  outline,  eovereci  with  moilerate-eized  oi 
small  H'ales,  whicli  an*  finely  <'iliate<l  or  nearly  sm<x)th;  lateral  line  present,  c<ineurrent  with  liaek,  not 
extending  on  amtlal  fin;  mouth  small,  protractile,  terminal;  maxillary  ver}- short,  irregular  in  fonn, 
dividtni  into  two  l>\"^  l4)ngitudinal  sutun*;  upiH*r  {»art  of  skull  solid,  occipital  eri'st  stnnig;  }>ost-teni[N>nil 
finnly  joine<i  to  skull,  its  ftimi  rt^lly  trifun-ate  though  ap|>earing  simple,  inters|>a<*e8  betwet»n  forks 
fille<l  in  by  iKine  so  that  only  a  foramen  is  left ;  \i\i*t  Inme  i)f  snlx)rhital  ring  finnly  joined  to  preojK^n'ulum ; 
teeth  hnush-like  or  si^tifonn,  often  extnMiiely  long,  in  narrow  liands  in  jaws;  no  teeth  on  vomer  or 
palatiuen;  no  canines,  molars,  or  incisore;  eyes  lateral,  of  moderate  size;   branchiostegals  6  or  7; 
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paeudobranchia*  very  large;  air-bla<l<ler  present.  Gill-membranes  more  or  less  attached  to  isthmus; 
gillrakers  very  small.  Dorsal  fin  single,  continuous,  its  rays  sometimes  filamentous,  its  soft  part  as 
well  as  soft  i>art  of  anal  densely  covered  with  small  scales;  anal  similar  to  soft  dorsal,  with  3  or  4  spines; 
ventrals  thora<tic,  i,  5;  caudal  usually  tnmcate.  Vertebne  10 -f  14  =  24,  the  anterior  abbreviated; 
insertion  of  ribs  inferior;  post-temporal  usually  reduced  and  not  bifurcate. 

Carnivorous  fishes  of  the  tropical  seas,  noted  for  their  singular  forms,  bright  colors,  and  great 
activity.  The  family  comprises  8  to  10  genera  and  about  180  sjiecies,  most  of  them  belonging  to 
Chsetodoii  and  Pomac(inthu».  Their  excessive  quicknass  of  sense  and  motion  enables  these  fishes  to 
maintain  themselves  in  the  struggle  for  existence  in  the  close  competition  of  the  coral  reefs,  notwith- 
standing their  bright  colors.  The  young  are  very  different  from  the  adult,  and  pass  through  a  stage 
tenne<l  TholichthyH^  in  which  the  membranes  are  greatly  developetl,  forming  collars  and  sheaths  about 
head  and  neck. 

Ch«todontin.e: 

a.  Preoperole  unarmed;  dorsal  spines  not  graduated,  some  of  median  spines  longer  than  \&M.  spines;  scales  eompara- 

tivoly  large  (young  with  the  Tlioliehthy^  form). 

b.  Snout  (nasal,  palatines,  etc.)  with  premaxillaries,  articular,  and  dentary  bones  much  produced,  beak-like;  cleft  of 

mouth  with  max illaries,  short;  lateral  line  ceasing  under  soft  dorsal, 
r.  Dorsal  spines  12  or  13;  soft  rays  about  20  (19  to  23) . 

</.  Scales  large:  In'ak  moderate Proonathodbb 

blh  Snout  little  if  at  all  produce<l;  dorsal  spines  usually  12  to  14,  not  graduated,  some  of  middle  ones  highest;  anal 

spines  3 Ch JETODON,  113 

POMACANTHIN*: 

nn.  Preoperele  armed  at  IXa  angle  with  a  very  strong  spine,  which  is  sometimes  grooved, 
r.  Interoperde  unanned;  vertical  limb  of  preopercle  above  spine  entire  or  ncArly  so;  dorsal  fin  with  8  to  11  spines, itn 

wif t  rays  23  to  32 Pomacanthub,  114 

re.  Intempercle  short  and  broad,  arme<l  with  1  to  4  strong  spines;  pre<»f)ercle  serrate  or  spinous;  dorsal  spines  about  14, 

graduated,  bust  one  longest:  s<*ales  rather  small:  isthmus  very  narrow. 
/.  Verticjil  limb  of  i»re(»f>en'le  simply  serrate,  with  10  to  30  small  teeth;  Inxly  oblong,  rather  robust. .  Holacanthus,  115 
ff.  Vertical  limb  of  preofK'rcle  with  3  to  9  ctmspicuous  spines;  iMKly  ovate,  much  compresstul Anoelichthyr,  116 

Oenni  113.  CKfiTODON  (Artedi)  Lixmaeni. 

Bo<ly  short,  deep,  very  strongly  compressed,  esjx^cially  above  and  l)ehind;  head  small,  compresse^l, 
almost  everywhere  scaly;  mouth  very  small,  tenninal,  jaws  j>rovide<l  with  long,  slemler,  flexible, 
bristle-like  teeth;  vomer  sometime.H  with  t^^eth;  preo])erculuin  entire  or  nearly  so,  without  spine. 
Dorsal  fin  single,  continuous,  not  n(»tched,  spinous  jwirt  longer  than  soft  jmrt,  of  alx)ut  13  spines,  s}>ines 
not  graduated,  some  of  middle  ont^s  In'ing  longer  than  the  last;  last  rays  of  soft  dorsal  usually  rapidly 
shorteniMl,  some  of  them  oenisionally  filamcnt4)us  (in  Eitst  Indian  spec'ies) ;  caudal  pinluncle  short, 
caudal  fin  fan-shajKHl;  anal  similar  to  soft  dorsal,  i)reci»<lod  by  8  strong  spini*<.  H(Mly  covennl  with 
rather  large  ctenoid  s<ales,  somewhat  irrt^ular  in  their  armngement;  lateral  line  curved,  high,  parallel 
with  ba<'k.     Gill-o[)enings  rather  narrow,  membranes  narrowly  joined  to  isthnuis;  branch iostegals  (>. 

A  very  large  gt^nus  of  .lingular  and  l)eautiful  fishes,  alH>unding  in  the  tropical  seas,  (isi)ecially  alxiut 
volcanic  nx'ks  and  coral  reefs;  most  of  tlu*m  have  the  Ixnly  <TossiMl  by  transverse  black  l>ars.  They 
are  all  very  lu-tive,  fee<ling  on  small  aninuils. 

a.  Scales  on  tnink  all  subequal,  their  i»osterior  margins  regularly  rounde<l.    None  of  the  rays  of  soft  d<»rsal  produced. 

CHiETODONTOPS: 

b.  Series  of  scales  b<>low  axis  of  Ixxly  running  oblicjuely  upward  and  l)ackward,  lowest  l)ecoming  more  or  less 

horizontal. 

r.  Base  of  soft  dorsal  witli  a  large  black  spnit,  not  o<'ellat«Ml (tctUatHn 

ft.  Huineml  band  absent. 

< .  B(Kly  with  a  dark  band  between  dorsal  and  anal;  no  caudal  otelliis. 

/.  OMilar  baud  odgiMl  with  yellowish  or  whitish  »d)ove;  soft  dorsal  and  anal  with  much  black »r<ieniaritut 

JJ.  Ocular  band  jet-black,  not  white-e<lged;  soft  dorsjil  and  anal  without  black apa 

if.  Bfsly  without  black  crossbands,  (KMilar  band  only  pres<«nt;  an  (K*ellus  on  caudal  peduncle aUrniatu* 

CH/KTOIX)n: 

lib.  Series  of  scales  below  axis  of  iKsly  extending  downward  and  backwanl,  forming  an  angle  with  thos4»  above,  each 
serii»s  marki^l  by  a  continuous  black  streak. 

g.  Bo<ly  without  fK*elli,  crossed  by  dark  l>ands ftfriallut,  205 

//</.  Body  with  a  large  black  wellus  1h»1ow  soft  dorsal rapMrntiut,  206 

ggg.  Body  with  2  ocelli,  a  large  one  on  caudal  i»eduncle  and  a  smaller  omc  on  first  8  or  9  soft  rays  of  dorsal. . .  brufi,  207 
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205.  ChaBtodon  striatuB  IJnnseus.     **yfaripoMi^\'  BuUerfly. 

(Plate  ai.) 

Heail  3;  depth  1.6;  eye  3.2;  9nout  2.8;  interorbital  3.25;  D.  xii,  20  or  21;  A.  iii,  16  or  17;  pectoral 
1.3;  ventral  1.25;  caudal  1.7;  pcale^  8-38  to  40-16.  Body  ovate,  much  <x)mprefi8ed,  coveretl  with  large 
ctenoul  8calci«,  the  series  of  which  above  axis  of  body  ran  obliquely  upward  and  backward,  thoee 
below  downward  and  liackward;  head  Fuiall,  pointed,  with  much  smaller  ncales,  anterior  profile  slightly 
concave;  nnout  tiomewhat  produced;  mouth  very  small,  terminal,  with  brush-like  teeth  in  jaws;  dorsal 
fin  continuous,  spines  graduated,  strong  and  pungent,  soft  rays  densely  covere<l  with  small  scales 
graduated  in  size,  becoming  smaller  toward  margin  of  fin:  anal  similar  to  dorsal,  both  angulated 
l)ehind;  caudal  tx)nvex. 

Color  in  life:  Ground-color  very  light  yellow,  almost  white;  narrow  longitudinal  dark  stripes 
l)etween  rows  of  scales  visible  through  the  browTi  crossbands;  a  black  strifje  about  half  width  of  eye 
from  occiput  through  eye  to  lower  si<le  of  head,  not  extending  on  breast;  a  second  bniatl  band,  brown 
in  color,  wider  above,  where  it  is  greater  than  width  of  eye,  from  first  dorsal  spines  downwanl  a4*ro»  side, 
meeting  its  fellow  on  Ijelly  in  front  of  vent;  another  band,  similar  to  last  in  color  and  size,  from  last 
dorsal  spines  across  body  and  extending  upon  anal  fin;  another  on  soft  dorsal,  yellowish-brown, 
narrowly  joined  at  its  top  to  the  preceding,  extending  downward  on  soft  dorsal,  caudal  peduncle,  and 
posterior  part  of  base  of  anal,  where  it  is  joined  to  ventral  end  of  preceding  bar;  first  three  of  these 
l)ars  slightly  cur\'e<i,  their  conca\ities  backward;  margins  of  soft  <lorsal  and  anal  with  a  narrow  band 
of  black,  bordered  on  its  inner  edge  with  brownish-yellow,  on  its  outer  edge  by  a  narrow  pale  stripe, 
outside  of  this  a  yellow  one;  this  same  combination  of  color-bands  extending  vertically  on  middle  of 
caudal,  which  is  pale  posteriorly;  a  black  blotch  on  caudal  peduncle;  a  rounded  black  blotch  on 
anterior  portion  of  soft  dorsal,  sometimes  absent  or  merging  with  the  surrounding  color,  very  distinct 
and  <K'ellated  in  young  of  al)out  2  inches;  iris  yellow,  save  where  crossed  by  the  black  band;  yellow 
shailes  on  top  of  hea<];  breast  dusky;  membrane  of  second,  thinl,  and  fourth  dorsal  spines  black  at 
liase,  the  color  extending  on  l>ase  of  spines;  membrane  of  longest  spines  yellow  outwardly;  pectoral 
pale;  ventral  black  outwanlly,  light-greenish  near  l>ase,  a  little  yellow  on  membrane  of  spine. 

In  spirits,  the  delicate  color  sha<ling  disappears  but  the  main  features  of  the  markings  persist. 

A  l^eautiful  little  fish,  rarely  over  6  or  7  inches  in  length,  rather  common  fnmi  the  West  Indies 
to  Brazil;  recf>nled  by  Jordan  <fe  Rutter  fn)m  Jamaica  and  fairly  abundant  in  Porto  Rico.  Numerous 
sj>ecimens,  1.75  t4)  4.5  inches  long,  were  seine*!  at  Mayaguez,  Puerto  Real,  Ponce,  and  Arroyo. 

ChsrintUm  firitttu*  LiiinsBiut,  Syst.  Nat..  e<1.  X.  275.  IToA,  Indies;  Jordan  &.  Evermann.  1.  c.  1677,  1898. 

206.  ChflBtodon  capistratuB  Linno'us.     **}fnripoM^\-  Parrht;  Butterfly. 

(Plate  .%5.) 

Hea<l  2.9;  depth  1.7;  eye  2.9;  snout  2.9;  interorbital  3.5;  D.  xii  or  xiii,  19  or  20;  A.  iii,  17; 
pectoral  1.2;  ventral  1.25;  (^udal  1.4;  scales  about  40.  General  fonn  of  Clisdodon  x/no/iw,  series  of 
scales  both  above  and  lielow  more  oblique;  th<jsealx»ve  upwanl  and  Ijackward,  those  below  <lownward 
and  Ijackwanl;  very  dL»<tinct  blue  stripes  l)etween  rows  of  scales,  sometimes  zigzag  or  undulate, 
sharply  marking  their  difference  in  direction;  a  black  liand,  e<lge<l  with  white,  from  o<*<'iput  across 
beail  through  eye,  as  in  ( \  Mriai^i*;  a  diffuse  brownish  vertical  l)ar  across  l>o<ly  from  first  dorsal  spines 
to  Inflow  pei'toral;  a  round  jet-bla<*k  ocellated  spt>t,  larger  than  the  eye,  on  Ixxiy  un<ler  soft  dontal, 
the  lateral  line  extending  u|)on  it,  surroun<le<l  by  an  obscure  bmwnish  shade;  soft  <]or8al  and  anal 
and  l)asal  {M»rtion  of  caudal  with  a  narrow  bla4*k  stri]>e  edge<l  inwanily  with  brown  and  <mtwanlly 
with  yellow;  Iwsal  {>ortion  of  the  anal  yellowish,  tip  <»f  fin  l>right  yellow;  spinous  dorsal  pale-blue, 
yellow-i*<lge<l;  outer  iK)rti<in  of  caudal  jjale  blue;  ventrals  yellow;  iris,  snout,  breast,  and  l>elly  yellow. 
In  spirits,  the  blue  lines  become  bniwn,  and  the  yellow  sha<les  pale. 

One  of  the  smallest  an<l  hamlsomest  of  the  chii.*todonts,  pmbably  never  exceeding  4  or  5  inches 
in  length.  It  is  found  fn»m  southern  Florida  southward  through  the  West  Indies,  an<l  is  generally 
<*<»nnnon.  It  is  reconled  fn>m  Key  Wt-st,  Havana.  Jamaica,  and  Porto  Ri(X>.  Numerous  examples, 
t»iuh  alMiut  2  inches  long,  obtained  by  us  at  San  Antonio  Bridge,  Mayaguez,  Porto  Real,  Boqueron, 
HuiUres,  and  Fajanlo;  the  most  abundant  chjet4Mlont  in  Porto  Rico. 

Oudodom  eaputntUu  Limueua,  Syst.  Nat.,  ed.  X.  'J79, 175B,  Indies;  JonUn  k,  Evennann,  1.  c,  1677, 180S. 
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207.  ChsBtodon  bricei  11.  M.  Smith. 


;  flinifrliy. 


Ileail  2.5;  depth  1.7;  eyf  2.fi;  snout  :j.2;  inti'roliitiil  :!;  I>.  xiii,  20;  A.  tn,  17;  jH.'ctoral  1.4;  ventral 
1.2;  mudal  1.4;  staliw  (t-IO-17.  Clone  tu  ('.  iiipimriitii^  but  willi  2  i«x41i,  tlielaiycr  (uio,  on  Ixxly  under 
Bott  (ioreal.  rather elliptiiail  in  HhaiM^  the  miialler  imc,  wineiif  fyc,  ilirwllyalwvt'  tlic  laip.'r,  uii  anterior 
raye  of  Hoft  duraal;  the  liroun  tiami  [nmi  Hpitnuix  <l<>mil  H(!r[)»>  IhmIv  u  ileei>er  in  roloraiid  itHcdgue 
are  more  shar|>ly  ilefltied  tliaii  in  <'.  rapinlmtm,  and  the  liriHKl  |)(u<t«rior  lirown  band  of  Ixidy  ig  rela- 
tively larger  and  more  iHstind,  exicndiiig  from  soft  dorsal  In  anal  and  involving  Iwth  <ic«lli. 

One  example  only  in  the  »«Ikirtiitn,  1.23  inches  in  lenj.'lh,  <^llii'tnl  at  Fajardo.  Hitherto  known 
only  from  Woods  Hole,  Mass.,  where  li  n|>e(-inienB  were  taken  in  18)17  and  42  in  Scptenilxtr,  18W,  by 
the  author  of  the  Hpi.'(;ii;\-'. 

CItalodaii  brirri  H.  M.  Nmllh.  Hull.  I',  ".  F.  i:.  ln»7,  Wl.  Wondt  Hole,  time.:  Jonlsn  &  Erunnniiii,  1. 1..  inTM.  IkHK. 


Oenm  114.  FOIIACANTHIIB  Lac^pMe.     ChiriTitu. 

Boily  mueh  fompivsscd  and  elevaUil,  ri>vfTy.l  witli  Hiiiili  w^lcw,  arnonn  whii'li  umaller  ones  are 
distrilmte.!  ho  that  the  wrii-s  un>  not  disliii.'t;  iim.|H-rc>lc  Hirliu  very  Hlronj.'siunf  ut  i(«  angle,  vertical 
)inil>  entin.'  in  aihilt,  usnally  wrmlati'  in  ynniig;  iTileri.]«T.li>  entin>  or  m-uily  wi;  dorsal  lin  entirely 
waly,  with  8  to  II  )!ra'hialcil  Hiiinc";  »ift  dorsal  iisiiiilly  iniK'h  I'li'vjilnl  in  front;  anal  with  :t  j;nuiuBled 

Found  ill  th«  tnijiiiid  miw:  fcws|«i'ii-s,  c-liirlly  .VniiTii-.oi;  1lu>  young  hrilliantlyeolon-d,  the  adult 
usually  diilli-itloreil.  The  Hiwi-it's  vary  greatly  wilh  iige  and  h;uv  Ufnalniost  iii('Xtrii«hly  ixiufuseil, 
an  the  age  viiriations  are  mui-h  inon-  striking  Ihari  tlie  f|«Milii'  diMlincUouH.  The  nund«'r  uf  dorml 
MpineH  is  nsually  diagnoHtU'. 

a.  ruiBMl  spines  VIII  fc<  X,  'JS  I"  M. 

6,  Sf*liw  In  IhIitbI  line:  uliiHit  M  (i>  .Vi;  (l..niiil  VMi  ur  i.i.  M  to  S-J;  A.  in,  24,    Color  «l  niliili  stwl.umj-  or  •rarcel]- 

bb,  KiAlvsin  Inli'nil  lliu'  T<l  tn  W:  cl.irwl  ikiuiIIv  x.  .-J  «r  :Hi:  nniil  m. '£1  cir  VI.    Uuloi  Mnrk  in  mlnlt,  wilh  j-cUow 
moillliiKu:  Iww  ul  [levlural  fellow;  i'uudb  wiili  H.'venl  jvlluwlfb  m 


THE   FISHES   OF   PORTO    RIOO.  251 

208.  PomacanthuB  arcuatus  (Liniueu^).     *^MaripoMi^\'  Blatk  An^i;  Chiririia;  PortugaiK 

Heail  4:  depth  1.4;  eye  4;  raiout  2.1;  interorbital  3.1;  preorbital  2.75;  D.  ix,  :W  to  32;  A.  in,  24; 
pectoral  1.1;  ventral  0.75;  (^amlal  0.9;  scales  ^'V;V-27.  Body  nearly  orbicular,  greatly  compressed  and 
elevate<l,  covere«l  with  lai^ge  8calei«  inters^per^ed  with  8inaller  ones,  not  in  regular  seriee;  nape,  head, 
antl  breast  with  fine  siale^;  doneal  and  anal  den^iely  scaled  to  mai^gin?  and  tipe*  of  produced  rays;  a 
Htrong  flat  spine  at  angle  of  preopercle,  head  otherwise  unarmed,  save  for  a  few  serrulations  on  upper 
limb  of  preopercle;  dorsal  and  anal  with  a  few  of  their  anterior  rayi>  produceil,  reaching  beyond 
truncate  iraudal. 

Color  in  gpiritg:  Grayish-olive,  most  of  scale:*  of  body  very  dark  brown  with  a  pale  etlge,  the 
color  not  on  scales,  but  on  membranous  expansions  of  the  integument  lining  the  scales;  caudal  with  a 
brr>ad,  pale  edge:  young  much  <iarker,  sometimes  nearly  black,  wiih  white,  arcuate,  vertical  bare,  one 
from  nape  across  head  behind  eye  to  breast,  another  from  spinous  doreal  acroi«>  body  behind  {jectoral 
to  vent,  a  thinl  from  soft  dorsal  to  anal,  the  ends  extending  on  tins,  one  or  more  of  theee  bars  often 
al)sent;  a  median  white  line  on  top  of  head;  a  pale  bar  from  angle  of  mouth  downwanl;  chin  dusky, 
with  a  white  spot  at  symphysis,  sometimes  chin  and  lower  jaw  pale;  caudal  with  a  pale  bar  at  base, 
sometimes  narrowly  (connected  along  outer  rays  with  the  pale  marginal  bar,  thus  surrounding  a  dark 
area  in  middle  of  iin;  posterior  margin  of  dorsal  and  anal  very  narrowly  pale-edged. 

The  black  angel  i?  generally  common  in  the  We^^t  Indies  and  is  ociasionally  taken  as  far  north  as 
New  Jen-iey  and  as  far  south  as  Bahia,  It  is  known  from  Key  West,  the  Tortuga*^.  C^iba,  Jamaica,  Porto 
Rici»,  and  Martinique.  Our  specimens  from  Port^»  Rio)  arv  5  t4i  12  inches  long  and  were  obtaine<l  at 
I^le^to  Real,  Isal)el  .Segunda,  and  C^ilebra.  It  is  proljably  not  un<*ommon  in  suitable  plaices  about  the 
upland.  It  reaches  a  length  of  1  to  2  feet,  and  is  of  scaiie  value  as  f<KKl.  At  Key  West  it  is  found 
throughout  the  year,  and  is  caught  chiefly  in  traps,  though  it  is  frequently  taken  with  spear  or  hook. 
The  average  weight  of  those  taken  at  Key  West  does  not  excee*!  2  or  3  fiounils,  and  the  laigest  rarely 
weigh  more  than  0  pounds. 

rh^rttttioH  nirmUu*  Linna-us.r^vjtt.  Nat..ed. X.India:  fn>m  !<peo. Mao. .\d.  Fr.:  D.  viii.30:  dusky  with  5  dark  bandft. 

'  'furttfiliin  nurruf  Bloch.  Ichthviil..  pi.  1 VI.  tig. 'ITi.  IT.Ss.  Martinique:  on  a  drawing  by  I*lumit*r.  the  spini-fi ^  in  the  original 

flrawinfT.  Piwy.  Fauna  I*uerto-Riquefia.32S*.  l>kM. 
f'hsrtinbiu  httn»tn*  Bonnaterrv.  Encyrl,  Meth..lKj.l7w.  Jamaica:  after  Bn'tWTie. 
I'hsriimUmlitiitrirtAa  Prti*y.  Syno|»>L*.  iM.  I»i6.s.  (*iiIm:  blaek  fin.»*  ImnleTt-d  with  yellowish:  fin  rays  not  counteil:  Pi^ey, 

Fauna  Puerto-Ri«|Uefia.:t».  IsM:  Stahl.  1.  e..77  and  IM.  l^^c^. 
l^fmntanthH*  hUtrtUuj'  Oirier  A.  Valeneiennes.  HL*t.  Nat.  IMi*..  VII. -JJS.  1S31.  Pono  Rico  iColl.  PkV). 
PoHnu^ifithH*  nH(t*d€aH*  Oiv.  &,  Val..  Hist.  Nat.  INii;*^.  VII.*J09. 18:U.  West  Indies:  pmhahly  sent  by  PK-e  from  Porto  Rico. 
Pitiutu^nthH*  yutN^iM-fn'iMfMjtfnivier  «&:  Valenr'ieniH>s.  libit.  Nat.  Puij«.,VII.*ilO.  iTCtl.West  IiHlies:  prt)bably  fn»m  Porto  Rico. 
P^nmittiHtkH*  arcM€ittut,  Jordan  &.  Evennann.  1.  c,  1679,  ItW. 

Geniu  115.  HOIAGAHTHnS  LaetfpMe.    Catalinetaa. 

Body  oblong,  rather  robust,  bock  not  greatly  elevateil  nor  compreeeed;  scales  rather  small, 
roughish,  often  mixe<l  with  smaller  ones.  Vertical  limb  of  preo{K*rcle  with  small  equal  seme;  a  strong 
spine  at  angle  of  preopercle,  this  usually  groovetl;  interojien-le  short,  anned  with  1  to  4  strong  spines. 
Dorsal  fln  with  12  to  15  strong  spines,  which  are  usually  gnuluateii,  increasing  in  height  t4)  the  last; 
si>ft  doreal  moilerate,  with  17  to  20  rays,  usually  not  ending  in  streamers.  C«>loration  usually  brilliant 
and  well  defined,  changes  due  to  age  leas  than  in  /V>maorfij//iiut. 

Spet*ies  numerous  in  all  tropical  seas,  abounding  about  coral  n.vfs. 

200.  HolacanthuB  tricolor  (Bloch).  "P-ri/moiw/zr';  Rock  Beaut tf;  (\itnlintia;  Vnqufta  tie  dtt*  0>loreK 

1  Plate  36.) 

Hea<l  3.4;  depth  2.1;  eye  4.4;  snout  2.2;  interorbital  3;  preorbital  4.7;  D.  xiv,  18;  A.  in,  18; 
pei*toral  1.4;  ventral  1.1;  caudal  1.3;  scales  8-4S-24.  Rnly  oblong,  little  elevated  and  not  gn^atly 
c«jmpre?¥e<l;  scales  for  the  mf«<t  part  regidarly  imbricateil,  exjxiseil  jK)rtion  with  many  fine  fiarallel 
ridges  ending  as  ver>*  fine  shan^i  priints,  making  the  s<*ales  extremely  ctenoid;  mouth  .^nall,  prominent; 
preorbital  with  an  antn»rse  and  a  retrorse  spine  var>'ing  greatly  with  age;  a  long  and  strong  spine  at 
angle  r»f  preopeMe.  the  up]H.*r  limb  with  a  row  of  short  spines;  2  spines  on  lower  limb,  and  aUvut  4 
on  intert»|it*n*le;  soft  dor^il  and  anal  with  one  or  more  rays,  the  seventh  or  eighth,  or  adjoining  ones, 
proihu'eil  in  fine  filaments,  the  dorsal  slightly  the  longer,  reaching  end  of  caudal;  caudal  i-onvex,  its 
upper  and  lower  rays  produced  in  slender  filaments,  the  upper  the  longer. 
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Color  in  life:  Caudal,  pectoral,  and  ventral  fins,  and  the  forwani  parts  in  front  of  a  line  from 
fourth  dorsal  spine  to  near  l)ase  of  i)ectoral,  thence  to  thini  anal  spine,  bright  golden-yellow;  rest  of 
trunk  and  most  of  dorsal  and  anal  deep  black;  reddish-orange  on  preopercular  spine,  edge  of  opercle, 
and  horizontal  margins  of  dorsal  and  anal,  the  vertical  margins  and  produced  rays  of  which  are  yellow; 
orange  punctulations  on  caudal;  lips  pale-blue,  becoming  black  in  spirits;  breast  dusky;  iris  yellow, 
blue  above  and  below. 

The  rock  beauty  is  one  of  the  most  gorgeously  colored  of  tropical  fishes,  the  rich  orange  of  the 
head,  tail,  and  anterior  third  of  trunk,  and  the  soft,  satiny-black  of  the  rest  of  the  Ixxiy,  together 
with  the  narrow  red  and  orange  borders  of  dorsal  and  anal  fins,  give  the  fish  a  most  striking  appearance. 
The  line  of  demarcation  between  the  colors  is  everywhere  abrupt  and  clean  cut,  and  the  contrast  is 
as  great  as  it  could  well  be. 

This  interesting  fish  is  not  uncommon  in  the  West  Indies,  ranging  south  to  Bahia  and  north  to 

the  Bermudas.     It  is  known  from  Cuba,  Bennuda,  Jamai(^,  Porto  Rico,  St  Thomas,  Guadaloupe, 

Trinidad,  and  Bahia,  but  has  not  been  recx)rded  from  southern  Florida  or  the  Bahamas.     Specimens 

w^ere  obtained  by  us  at  Arroyo  and  Isabel  S^unda,  but  it  was  not  seen  elsewhere.    This  species 

reaches  a  length  of  a  foot  or  more,  and  is  regarded  as  a  good  food-fish.     It  frequents  water  of  moderate 

depths  about  the  coral  reefs  and  is  usually  taken  in  the  fish  traps  or  baskets. 

Catalineta,  Parra,  Descr.  Dif.  Piez,,  Hist.  Nat.  Cuba,  12  pi.,  VII,  fig.  2, 1787,  Cuba. 
Chatndon  tricolor  Bloch,  Ichth.,  pi.  426, 1795,  Cuba. 
Holacanthus  tricolor,  Jordan  &  Evermann,  I.e.,  1684, 1898. 

Genus  116.  AN0ELICHTHT8  Jordan  ft  Evermann.     Isabelitas. 

This  genus  is  separated  from  Holacanthus  by  the  presence  on  the  ascending  limb  of  the  preopercle 
of  several  stout  graduated  spines  in  addition  to  the  large  grooved  spine  at  the  angle.  The  soft  dorsal 
and  anal  are  much  falcate  and  the  preorbital  is  without  sj)ine;  interojjercle  arme<i  with  1  to  4  spines; 
scales  rather  large;  body  ovate,  rather  deep,  and  compressed.  The  known  sjiecues  are  among  the 
largest  of  the  chtetodonts  and  i>erhaps  the  most  gaily  colored  of  all.     SjxH'ies  all  American. 

a.  Spines  on  ascending  limb  of  preopercle  moderate,  longest  leas  than  one-fourth  length  of  large  spine  at  angle. 

b.  Nape  with  a  blue  ocellus:  soft  dorsal  and  anal  edged  with  dark-blue;  depth  1.87  in  length  in  adult cmarU^,2\Q 

bb.  Nape  w4thout  distinct  ocellus;  no  dark-blue  iHlgings  to  soft  dorsal  and  anal;  body  deep,  the  depth  1.6  in  length  in 

adult viobeUta 

210.  Angelichthys  ciliaris  (Linnaius).     ^^ Maripom^^ ;  Jihw  Angd-Juth;  JsabelUa, 

(Plate  37.) 

Hea<l  3.8;  depth  1.8;  eye  4.7;  snout  2.6;  interorbital  3;  preorbital  3.8;  D.  xiv,  21;  A.  iii,  21; 
pectoral  1.2;  ventral  1;  caudal  1.1;  scales  47.  Body  oblong  and  compresseil;  head  small,  obtusely 
pointed;  scales  on  Inxly  of  various  sizes,  a  large  series  of  regularly  imbricateil  ones,  w^ith  many  much 
smaller  ones  between,  all  strongly  ctenoid,  tluKse  of  lu»ati  much  smaller  than  the  large  scales  of  Ixxiy; 
preopercle  with  a  very  strong  groove<l  spine  at  angle,  upper  limb  with  shorter  strong  spines,  irregular 
in  length;  2  spines  on  lower  limb,  al)out  3  on  interojxjrcle  and  3  on  lower  mai>j:in  of  o{)ercle,  these 
sometimes  reduced  in  nuin))er  or  entirely  absent;  preorbital  ending  in  3  diverging  spines;  spines  of 
head  subject  to  variation  in  numl)er  and  size  with  age  of  specimen;  middle  rays  of  soft  dorsal  and  anal 
much  proiUiced,  rem'hing  ]>ey<md  caudal,  the  fins  densely  si^UmI. 

Color  in  life:  (i round-color  blue,  margins  of  scales  yellowish;  sides  of  head  jwle-yellow;  branchi- 
ostegal  membranes,  pectoral,  ventral,  and  caudal  fins  lemon-yellow;  dorsal  and  anal  red<lish-orange, 
with  bright-blue  Imrder,  bases  of  soft  portions  shaded  with  blue  of  Ixjdy,  their  last  rays  with  a  dark 
blotch,  their  productni  tips  yellow;  {HJctoral  with  an  olive  ba^e  l)ordered  anteriorly  by  a  pale-blue 
stripe,  posteriorly  by  a  semicinnilar  black  line;  nai)e  with  a  large  round  deeinblue  spot  CM^ellated  with 
pale-blue  and  containing  pale-blue  sj)ecks;  iris  yellow,  with  a  blue  upjx'r  and  lower  e<lge;  i)reorl)ital 
spines  ])ale-yellow,  other  spines  of  heatl  blue.  All  the  bright  colors  fade  in  spirits,  leaving  aground- 
color  of  olive,  the  lighter  edges  of  scales  standing  out  prominently;  ocellus  i)ersistent. 

The  variation  in  the  color  of  this  si>ecies  is  cimsiderable.  While  the  blue  ground-<^olor  is  usually 
sufficiently  strong  to  justify  the  name  "blue  angt»l-fi.*«h,*'  the  yellow  margins  of  the  scales  are  some- 
times so  broad  as  to  give  the  iish  a  decide<lly  yellow  ajipearance,  which  accounts  for  the  name 
** yellow  angel-lish/'  by  which  the  species  is  known  at  Key  West 
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This  is  a  very  liandsome  tinh  aiid,  like  the  r<H:k  lieaaty,  appears  very  striking  when  seen  s\inm- 
ming  leisarely  in  the  clear  water  aljoiit  the  eoral  reefs.  It  is  known  from  tiouthern  Florida  through 
the  West  Imlies  to  Brazil;  it  has  l>een  rtH-onknl  from  the  Tortaga>»,  Key  \Vfj*t,  the  Bahamas,  Cuha, 
Jamaii'a,  the  Bermudat*,  the  I^^^^er  Antille:*,  and  Bahia.  Si)e<-imen>*  U  to  13  inrhes  lonjr  were  obtained 
hy  ib»  at  Ponee  and  Culehra,  and  it  is  <loubtle?*w  a  eonmion  species  aliout  Porto  Rieo.  At  Key  West 
it  is  proliahly  the  most  cfunmon  of  the  4  angel-tishes  (H.rurring  there.  It  attainsa  gixnl  size  (1  to2feet 
ill  len^h)  and  is  a  fair  frxNl-tish.  Like  all  similar  tishes,  it  is  usually  caught  by  trape,  though  it  some- 
linies  takes  a  Ijaited  hook. 

Anijfl-A*h,  Cate»by.  Nat.  Hist.  Caruliiia,  etc..  1737. 

iMibfUhi,  l*ami,  Dif.Piozas*,  etc..  1787,  Oib«. 

f'hii'ttjtiuii  rilinrif  Linnaeus.  .Syst.  Nat..e<l.  X.'^fi,  17.V4.  Indies;  in  part. 

rh:«UfUnt  ^/iiam ii/'/#iM  Shaw.  Natiimlisu«'  MiM-eIlHny,275,  iTS'.msi.'):  after  Angel-dsh  of  Cate»by. 

rh:€tifhtn  jnirrse  Bkich  &  Schneider.  Syst.  lehth.. 2:6, 1801,  (ni»»a:  after  IsalieliU  of  I*arra. 

Hiil'iranthHS  ctntutus  DesmareM,  Decade  Ichthyologique,  44,  pi.  3.  fig. 3.  l>S'i3.  Tuba. 

IMacanthH^/ormotiu  Castelnau.  .\nim.  Noii v.  on  Kares  de  r.\m<^r.  du  Sud,  Poiieon».  VJ,  pi.  2,  fig.  2, 1855,  Bahia. 

Antjelichthyit  ciliaru,  Jordan  &  Evermann,  1.  v..  lOM.  InSw. 

Family  LV.  TEUTHIDID.^.     The  Surgeonfishes. 

Body  oblong,  compresse*!,  an<l  usually  elevate<l,  covere<l  with  very  small  scales;  lateral  line 
continuous.  Tail  armeci  with  one  or  more  spines  or  Iwrny  plates.  Kye  lateral,  high  up;  preorbital  very 
narn»w  and  deep.  Nostrils  double.  Mouth  .»«mall,  low;  each  jaw  with  a  single  series  of  narrf»w  incisor- 
like teeth;  vomer  and  {»alatines  t4M)thle:<«<:  prema.xillaries  s<jmewhat  m«»vable,  but  not  ]>n:>tractile; 
maxillary  short,  closely  unitcnl  with  j»remaxillary;  gill  rakers  obsolete;  ii*«eudobranchiie  laige;  gills  4, 
a  slit  l)ehind  fourth;  gill -membranes  attache<i  to  isthmus,  openings  thus  restricted  to  sides.  A  single 
d«irsal  tin,  with  strong  spines,  spinous  part  of  tin  shorter  than  soft  |»art;  anal  tin  similar  to  soft  dorsal; 
|)ectoral  moderate;  ventral  fins  present,  thoracic,  nit^itly  i,  5,  never  i,  4,  i.  Pelvic  bones  long,  narrow, 
cnrveil.  <-losely  connecte<l,  evident  through  skin,  as  in  /^«/*W/V/.r,  with  which  group  the  TeuthidicUe  have 
the  cl<»sest  affinities.  Pjdoric  cjeca  rather  few;  air-bladder  large;  intestinal  canal  long.  Vertebrae 
9  -  13  =  22.  Posterior  sulx.irbital  lx>nes  in  cl<it*en»ntact  with  preopercle;  post-temporal  immovably  united 
with  skull,  api>arently  simple,  but  really  trifun-ate,  with  intersi>aces  tilleil  in  with  bone,  the  foramen 
not  f>a»iing  thn>ugh  it;  intemeural  bones  with  transvei^ely  expan<led  buckler-like  subcutaneous  plates, 
whi<-h  intervene  l>etween  spines  and  limit  their  motion  f<»rwanl;  epipleurals  developed  from  ribe. 

Herbivonms  fishes  of  the  tn»pical  seas. 

Oenm  117.  TSUTHIB  Liimsiii.     The  Tangt. 

This  genus  includes  those  Tculhidid:r  which  have  the  tail  armed  with  a  sharp,  antrorse,  lancet- 
like, movable  spine;  strong,  tixed,  incisor  teeth;  ventral  rays  i,  5,  and  usually  9  spines  in  dorsal  fin. 
The  numerous  species  are  found  in  all  tropical  seas.  Herbivorous  fishes,  living  about  coral  reefs;  adult 
pn)tecteil  by  the  murderous  i-audal  spine,  which  grows  larger  with  age.  Of  the  six  species  of  this  genaa 
known  to  occur  in  America  north  of  the  Equator,  three  are  known  from  Porto  Rico. 

a.  (.Hitline  rhomboid,  depth  1.5  in  length;  color  brown,  washed  with  deep  blue arrultut,  211 

aa.  Outline  ovate,  depth  about  2  in  length;  color  brown,  never  blue. 

b.  Caudal  simply  lunate hepatus,  212 

bb.  Caudal  deeply  emarginate.    Upper  lol>e  of  caudal  produced  in  a  filament bahUtnuM^  213 

211.  Teuthis  coeroleas  (Bloch  Sc  Schneider).     ''Medioj";  Barbero;  Blue  Tang, 

I  Plate  $*.> 

Head  3.4;  depth  1.75;  eye  4.5;  snout  1.3;  inten>rbital  wi<lth  3;  preorbital  1.67;  D.  ix,  26;  A.  in, 
25.  Iknly  rhomlx^id,  anterior  profile  subvertical,  nearly  straight,  making  an  angle  of  about  60°  with 
axis  »>f  Ixnly;  <lorsal  outline  from  origin  of  dorsal  fin  to  caudal  pe<luncle  a  gentle  convex  curve;  ventral 
outline  a  regular  curve  from  snout  to  c:au<lal  jKHluncle;  mouth  slightly  below  axis  of  body;  least  depth 
of  cauflal  peduncle  2  in  snout.  Dorsal  fin  mcxlerate,  longest  spines  about  2.4  in  head,  a  little  shorter 
than  longest  rays;  longest  anal  rays  al^out  2.75  in  hea<i,  longest  anal  spine  2;  pectoral  long,  slightly 
falmte.  as  long  a.<  head;  ventrals  1.5  in  head;  <-audal  deeply  lunate,  its  lobes  sube^iual,  middle  rays 
about  half  length  of  outer,  which  are  about  a  sixth  longer  than  head. 

Color,  rich  blue  throughout,  body  with  about  45  or  50  narrow  longitudinal  lines  of  lighter  blue 
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or  purplish;  no  blue  lines  on  breast  or  bea«l;  no  erosslwrs;  <lorHal  crossed  by  alternating  lineh  of  rich 
blue  and  light  bn>wn,  the  e<lge  bn)a<l]y  light  blue;  caudal  blue,  a  subterminal  brown  lx>rder,  then  a 
border  of  rich  blue;  anal  like  dorsal;  ventral  rich  blue;  iKH'toral  lighter  blue;  young  with  blue  shades 
less  evident.  A  HjH^einien,  i5.25  inches  long,  ha<l  sides  olivaceous-blue,  rich  blue  on  Ik'Hv;  side  with 
many  narrow  i>ale-blue,  almost  white,  crcjss-lines;  dorsal,  ventral,  anal,  breast,  and  chin  rich  sky-blue; 
lips  whitish;  caudal  olivm-eous,  lM)rdert»<l  all  roun<l  by  blue;  spine  i wde-y ell o wish. 

The  blue  tang  is  generally  common  from  the  Bennudas  and  southern  Florida  to  Brazil.  It  has 
l)een  reconle<l  fmm  the  Tortugas,  Key  West,  Cuba,  and  Jamaicii.  It  is  common  alnuit  Porto  Rico, 
numenuis  speciniens  having  Ihhmi  obtaintHl  at  Agumlilla,  Arroyo,  and  C'ulebra,  but  it  is  a]»))arently  U»ss 
abundant  than  either  T.  liefMtun  or  T.  fHikiamt^.  It  onlinarily  does  not  reatrh  a  greater  length  than  8 
or  10  inclu^,  an<l  is  usually  fouml  in  the  algje  in  water  of  but  a  few  feet  in  <lepth.  The  larger  individuals 
are  found  in  <leejx»r  water  al>out  or  near  the  coral  reefs. 

Turdu*  rhombni'lnUif.  ('Htosby,  Nat.  HiMt.  C«n>Iina,  etc.,  1742. 

Acanthurm  nrniUim  BlcH-h  A  Schneider,  S\'Bt.  Ichth.,  214,  1W)1,  ('Amliiia,  HavaiiH,  and  Jamaica;  InummI  on  C^teKby 

Parra,  and  Browne. 
Acanihuniit  brou)wnNiii  DesmareHt,  l*rt?!ii.  IHJe.  Ichth.,  26,  1S£\,  CuI>h. 
Acnnthuruft  brrvint  Poey,  MenioriiiK,  II,  207, 18fi0,  Havana. 
Arnmunu*  rsrnihatuii  I'oey,  Knumeratio,  69,  1K75,  Cuba;  youn^. 
TYuthUf  Ci^ruk'un,  Jordan  &  Kvermann,  1.  v.,  1691,  1«98. 

212.  Teuthis  hepatus  Liunanw.     *'3/<^(/<V*o";  ^'Jinrftero";  Tang;  Ikxior-fish;  lAincrt-finh. 

Head  3.5;  depth  2;  eye  3.5;  snout  !.<>;  interorbital  3.3;  pn»orbital  1.8;  I),  ix,  24  to  26;  A.  in,  22 
to  24;  ixxitoral  1.2;  ventral  1.4;  caudal  1.1;  scak»s  numen)us.  I^xiy  ovate,  Iwick  greatly  elcN'ated, 
anterior  profile  very  steep  and  nKKlerately  convex;  caudal  lunate,  lol)es  al)out  e<iual. 

Color  in  life:  Dark  olive- bn)wn,  sidep  with  about  12  black  vertical  bars  narrower  than  inter- 
spaces, plainer  in  young;  a  bn)wnish  strij*  along  Iwise  of  dorsal;  spinous  dorsal  with  alternate  stripes 
running  upward  and  l)at*kwanl,  of  dark-blue  and  bronze-olive,  the  two  colors  of  about  e<]ual  width; 
soft  dorsal  with  a  bluish  streak  on  anterior  side  of  eat;h  ray,  and  a  bnmze  strijxj  l)ehind  it;  fins  dark, 
often  almost  black.  A  young  example,  taken  at  San  Juan,  was  olivaceous,  with  narrow  vertical  blue 
bars;  spine  pale,  8urrounde<l  by  rich  blue;  branchiostegals,  lireast,  and  lx»lly  pale-blue;  anal  bluish, 
espiX!ially  anteriorly,  its  Ixmler  deep  blue;  vent rals  blue;  caudal  brownish,  pe<luncle  yellowish;  eye 
blue  and  yellow;  two  or  three  small  postocular  orange  sjK)ts.  The  vertical  bars  usually  i)ersist  in 
spirits,  but  other  markings  fa<le.  In  tlie  young  the  caudal  is  nearly  truncate  and  without  the  i>ale 
edge  (»f  the  ocean  tang. 

This  s[)ecies  is  the  most  abundant  of  the  tangs,  and  is  foun<l  from  the  CarolinaM  and  southern 
Florida  south  to  Brazil.  It  has  lH»en  nvorded  from  the  Tortugas,  Key  West,  Charleston,  Havana, 
•  amait^,  Martinitjue,  and  I^hia.  AlK)ut  Porto  Rico  it  is  the  most  commtm  of  the  tangs  an<l  was  8i»en  by 
ns  at  nearly  every  place  where  collecting  was  done,  particularly  at  San  Juan,  Mayaguez,  Puerto  Real, 
Knsenada  del  Boqueron,  (tuanica,  Hucares,  and  ('ulebra.  It  rea<*lK»s  a  foot  in  length,  though  the 
sjHXjimens  obtaine<i  do  not  extreed  H  or  7  inches.     It  is  of  considerable  im[K)rtance  as  a  ftKxl-fish. 

Tntthis  hcpalus  Linna-us*,  Syst.  Nat.,  kh\.  XII,  5(»7,  1766,  Can)lina;  after  JlrjHitiu  mucronr  reflrxo,  Oronow;   Jonlan  &. 

Evennann,  I.e.,  1691. 1H9K. 
CfurttxUm  chirurgus  Blcx-h,  AukI.  Fineh.,  99,  pi.  208,  No.  24.  17H4,  Martinique:  on  a  drawing  by  Plumier. 
AcaiUhurus  j)MebotomuK  Cuvier  A  Valeneiennen,  Hist.  Nat.  Poiw.,  X,  176. 1S3.').  Martinique,  Brazil,  Havana,  and  New 

York;  Prn'y,  KeiK'rtorio,  I,  256.  1H67.  and  P<H»y.  Synopsis.  245,  flg.  7,  1H68. 
Acronunn/t/uifciut  Liwixow ,  Cat.  Fishes,  e<l.  Gray,  119.  1854,  Carolina;  same  tyi>e  hh  T.hepatun  Linn^us. 
AcroHurm  cameus  Poey.Memorias,  II,  207,  18<i0,  Cuba;  young. 

213.  Teuthis  bahianus  (Castelnau).     ^ ^ Medico^ ^;  Jiarffcro;  Ocean  Tang, 

Head  8.5;  depth  2  to  2.4;  eye  8  to  4.8;  snout  1.75;  interorbital  8.4;  preorbital  l.()7;  I),  i.x,  25;  A. 
111,23.  IVxly  ovate,  anterior  profile  mmlerately  convex,  making  an  angle  of  aUmt  45°  with  axis  of 
Ixxly;  ventral  outline  lessarclunl;  cauilal  fin  deeply  lunate,  uppi^r  IoIr*  much  the  longer,  slender  and 
often  prtxluced  into  a  filament  in  a<lult,  inner  rays  about  half  length  of  outer  ones,  which  are  longer 
than  head. 

Color  in  life:  Dark  bluish-brown,  blotche<i  with  jmler  U'low;  no  transverse  bars;  brown,  wavy, 
longitudinal  brassy  streaks  on  body;  8  dark  lines  on  dorsal  fin  running  parallel  with  its  edge  for  its 
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whoW  I^n^h,  n^paratt^t  by  inteiyjiut-fiiiif  siniilur  wiilth;  iiiaryin  ••(  <'aiiila1  lin  bluish,  with  a  violet  boep; 
no  tliiitiiii-t  (lark  i'nM«)«r  ut  tnw  of  cHiiilnl,  A  y'luii);  iii<tivlitiiiil,  ktw  tlmn  ;!  iiii-tu«  lonj;,  lisil  Eidti< 
bliiifh-biTiwii.  with  num<'n>ii><  liiii>.  uavy.ilurkcr  btviuii  lotiKitttdiiial  liiitv;  •Jorstl.i'aiiilal, and  arutl  IttiH 
bluiiih,  with  darker  bl  I  If  Imnli-r.  i-audal  ]>iili-^t:  ix'i'tural  jialc;  vcntmls  dark<.-r  bliio:  itiiidal  I'liine  Mauili. 

Thiiiigli  nut  tlif  iii'n't  Hlniiidant  HjiMifs  nf  tlif  la^mis.  tlic  <M-va.n  taiiit  if  the  ni'ict  valiiaMe<rf  tho«e 
[iiiinil  ill  "iir  watfTf.  It  iHiiini  throiiirliniit  the  V>'i-A  Iiidiii'  ami  nii  iifi);lil>uriu)c  cnaids  of  tnipical 
Aiiierica  [mm  Axithem  Fluriila  In  Brazil.     It  hai'  \n^-n  Ri'iinkil  friiin  Key  W«Ht,  Havana,  and  Bahia. 

[|  in  the  Icact  i-<>i 'ill  ■>!  tlif  thrtv  s|ii.vi»' f I  at  Kt-y  West,  but  AlHXit  Poitii  Ki<-<>  it  ix  thcn-condin 

ulnmdattin'.  SjiH'inioiit"  an-  jii  tlit-  ii'lkstioiiii  fmni  San  Jiian,  A^niailills,  Mayagiivi,  Piiiii-c,  Ant)yo, 
lliii'arfs,  FajanI",  I^lirl  STruinia,  Ciilcbra,  and  San  (icnumiKi.  I^nn- i.-xainpk'S  werv  u>«en'ed  iu 
t;rtMlii>l  niiiiibcr!>at(*idc)>ra,  where  ihix  n'ii!<  ■  >iie  •  if  llicmiiHtcDiimiimliiihefiiefn  in  the  fliibi'mien'i' boal«. 
A  {Hit  nr  tra]>  liaiikt-l  lifttil  in  niir  jircM-iiiv  by  a  Tortola  lUlivniian  cnutaiiieil  :S0  giHxI-sizeil  examples 
•-if  tliii<  fiieiitv,  and  niuiiy  others  liail  Ihi'II  taken  fn>»i  the  otlier  (Hity. 

The  iK-eaii  tani;  a[iji>irenl1y  rcai'lie^  tht'  laiyi'^t  size  i<f  any  nf  the  three  species  (a  f<Hit  or  more), and 
ill  by  far  the  nnu't  iniimrtant  an  a  f'-nl-finh.  It  is  held  in  high  (.■stwiii  liy  the  fishiTnieii  fmm  Tortola, 
St.  Croix,  anil  Si.  Thnmas  who  ihhho  to  iIk'  Porln  Itii-an  wattrx.  It  is  [isnally  I'aiiicht  in  the  common 
native  lre|>  liaskel  or  pot.  whii-h  is  l«ifei)  with  lar^-  I'hiinks  of  llie  white  ]iiil)i  of  the  cai-tiis  and  set  in 
•i  to  10  fnthonis  of  water.  Aiuietinies  the  tish  are  "j.'Riineil.''  or  speared,  and  oi-cafioiiHlly  they  are 
taken  with  hook  and  line.  This  U  one  nf  Ihe  )iriiK'i]ial  fishes  that  att'  ciiniol  (so  that  they  will  keep 
well  fciralmiit  two  weekst,  and  taken  ehielly  In  Santa  Cnii;.  where  Ihey  I >ri njr  "'■■■<■  t  f5  a  Iwrrei. 


Family  LVI.  KALlSTID.t     The  Trigger -fishes. 

Boily  oblong,  or  ovale,  nimli'Talely  iximjiressi-il,  iTven.il  with  rather  laiyi"  rmiith  Males  or  Kutea 
of  variiiiK  fiirm,  w-utes  not  (oniiiiij;  an  iiniiiovalile caraiaiv.  lAleral  line  oliseiiri' or  wanting.  Mouth 
Miiall.  terminal,  low:  jaws  short.  I'ai-h  with  alHuil  nne  series  of  separati-  ineisor-like  teeth;  eye  new 
o<^'iput:  |in-i>rl)ital  very  de«-|i.  Chin  withont  liarlicl.  liill-o|>eninK)<  i>mall,  slitdike,  above  or  in  front 
of  |ie<1oral  lint<,  anil  not  liefon-  eyes.  Ilnrsal  liiis  2.  anterior  of  2  or  'i  epinivi,  finit  ppine  hi|;hest,  \'ery 
Btrnnp.  M.i'Oiid  liK-kinK  it  in  erei-tion:  iieeoiid  doi>«l  n-nmte  from  firxl,  of  many  soft  rays;  randal  Gn 
ronndeil  or  fnrked;  ventral  tins  waiitint:.  their  |>laiv  (>ci-npie<l  by  a  single  stout  thiek  spine  at  end  of 
the  very  lonjr,  usually  movable,  piibie  Isme.  I "nsl- temporal  short,  simple,  forks  obliterated,  bone 
grown  Boliiily  to  akull,  and  witliuui  fnremen.     Vertebra;  in  reduced  number  (17). 
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Shore-fishes  of  the  tropical  seas,  of  rather  large  size,  carnivorous  or  partly  herbivorous.  The 
family  contains  about  9  genera  and  50  species.  They  are  very  rarely  used  as  food,  many  of  them  being 
reputed  as  jwisonous.     According  to  Dr.  Day: 

"P^ting  the  flesh  of  these  fishes  occasions  in  places  symptoms  of  most  virulent  i>oisoning.  Dr. 
Mennier,  at  the  Mauritius,  considers  that  the  poisonous  flesh  acta  primarily  on  the  nervous  tissue  of 
the  stomatrh,  occasioning  violent  si)asnis  of  that  organ  and  shortly  afterwards  of  all  the  muscles  of  the 
body.  The  frame  becomes  racked  with  spasms,  the  tongue  thickened,  the  eye  fixed,  the  breathing 
laborious,  and  the  patient  expires  in  a  paroxysm  of  extreme  suffering.'* 

rt.  Teeth  unequal,  obli<|m\  each  one  di»eply  notched. 

b.  GiH-o}>eninK  with  a  number  of  enlargeil  bony  plates  or  Hcutes  behind  it:  ventral  flap  movable,  supported  by  a  Keries 

of  HpineH,  more  or  leiM  free  at  tip,  and  resembling  fin  rays;  cheek  entirely  scaled,  without  naked  grooves  or 

l>atches;  eye  with  a  groove  before  it:  scales  rather  small,  50  to  75. 

r.  Dorsal  and  anal  tins  faUmte  in  adult;  caudal  lobes  acuminate  in  adult;  lateral  line  slender,  undulate,  more  or  less 

developed;  scales  of  tail  and  posterior  parts  unarmed,  similar  to  thuKe  on  rest  of  body;  ventral  flap  with  slender, 

sharp  spines;  thini  dorsal  spine  little  smaller  than  second  and  remote  from  it Baubtbb,  118 

bb.  Gill-opening  with  only  ordinary  scales  behind  it;  no  enlarged  plates  or  scutes;  ventral  flap  scarcely  movable,  its 
surface  scaled;  lateral  line  obsolete;  third  dorsal  spine  small  or  wanting;  vertical  fins  in  adult  more  or  less 
angiilate  or  falcate. 
d.  Chin  not  projecting;  cheek  closely  scaled;  dorsal  Mpines  3;  scales  of  posterior  parts  unarmed  or  keeled. 

Canthidermis 
dd.  ('hill  much  projecting;  cheek  with  3  to  5  narrow  parallel  grooves:  dorsal  spines  2;  scales  of  posterior  parts  more  or 

less  keeled X anthichth ys 

aa.  Teeth  even,  incisor-like;  whales  of  posterior  parts  more  or  leas  keele<l;  a  groove  before  eye,  enlarged  scutes  behind 
it;  lateral  line  olwolete;  third  dorsal  spine  small  or  wanting;  check  entirely  scaled,  but  marked  by  narrow 
grooves;  enlarged  scales  present  behind  gill-opi^ning;  ventral  flap  scarcely  movable,  its  surface  scaled;  vertical 
fins  more  or  less  angulated Melichth yb 

Genus  118.  BALI8TE8  (Artedi)  LinnsBUS.    Trigger-fUhes. 

Body  compressed,  covered  with  thick,  n)ugh  m^ales  or  plates  of  moderate  size,  50  to  75  in  a 
lengthwise  series;  a  naked  groove  before  eye  Inflow  nostrils;  lateral  line  more  or  less  developed,  very 
slender,  undulate,  conspicuous  only  when  scales  are  dry,  extending  on  cheek.  Pelvic  flap  lar>re, 
movable,  supported  by  a  serie^s  of  slender,  pungent  spinen.  Caudal  i)ed uncle  compressed,  its  s<^*ales 
unarmed,  without  spines  or  differentiated  tuljercles  similar  to  those  on  rest  of  Ixxiy.  Gill-ojwning 
with  enlarged  Iwny  s<^!Utes  l)ehind  it;  cheek  entirely  scaly,  without  naked  i)atches  or  grooves.  Both 
jaws  with  irregular,  incisor-like  teeth,  usually  4  on  each  side  in  each  jaw.  First  dorsal  of  3  spines, 
anterior  of  which  is  much  the  largest,  secrmd  acting  aw  a  trigger,  locking  first  when  enacted ;  third 
nearly  as  large  as  second  and  remote  from  it;  second  dorsal  and  anal  long,  similar  to  each  other,  in 
adult  always  falcate  or  filamentous  in  front;  caudal  fin  rounded,  with  outer  rays  much  produced  in 
adult;  branch iostegals  6;  vertebne  7  -}■  10. 

S|)ecies  rather  few,  chiefly  American;  some  of  them  straying  to  the  Old  World. 

Capriscvh: 

a.  Lateral  line  complete,  beginning  on  lower  part  of  cheek,  thence  extending  upward  to  behind  eye,  thence  l>nck- 
ward  to  l>eyond  first  dorsal,  thence  abruptly  downward  to  above  anal,  then  upward  and  at  last  horizontally 
backward  on  caudal  peduncle,  line  everywhere  much  undulated:  lines  of  the  two  sides  connected  by  a  cross 
line  at  nape;  dorsal  fin  falcate  or  filamentous;  dorsal  rays  about  in,  27;  A.  25. 
h.  Scales  mwlerate,  about  (lO  (50  to  (>5)  in  a  lengthwise  series. 
«•.  BcKiy  with  few  blue  spots  or  none. 
d.  Dorsal  nnd  anal  with  oblique  dark  bands  of  bluish  spot**;  young  clouded,  and  with  vague,  dusky  blotches  at  base 

of  dorsal;  sc^ales  about  60 carolinrin*i» 

cc.  Body  covered  with  roundish  blue-black  spots;  dorsal  and  anal  similarly  spotted forcipatuv 

Balistes: 

aa.  Lateral  line  incomplete,  usually  develoi>ed  only  on  head,  nape,  and  caudal  peduncle;  37  scales  between  origin  of 
dorsal  and  vent vcttUa,  214 

214.    Balistes  vetula  Linmeus.    Old  Wife;  Old  Weiich;  Cochino;  **  Peje  Puerco.** 

(Plate  39.) 

Head  3;  depth  1.8;  D.  iii,  29;  A.  27;  scales  63.  Median  part  of  lateral  line,  from  base  of  first 
dorsal  to  front  of  caudal  i)eduncle  wanting  in  adult,  branch  on  cheek  ceasing  opposite  gill-opening;  cross- 
branch  present;  ventral  flap  well  developeil,  with  slender,  sharp  spines.  Scales  on  hea<l  much  smaller 
and  more  crowded  than  those  on  body;  third  donial  spine  rather  shorter  and  weaker  than  second, 
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rviiiote  from  it;  iramlal  fin  widely  forke<l,  loliej*  filamentous  and  alK)ut  itjiial:  dorsal  in  adult  filaniontoiu; 
at  tip;  anal  little  elevate^l  anteriorly. 

Color  in  life:  OHvaetHme,  yellowish  l)elow,  especially  on  breart;  lips  jrreen,  lK»rrlerp<l  l»eliind  by  a 
narrf»w  blue  line:  a  nam»w  blue  line  narrr>wly  lionlereil  by  yellow,  frf)ni  blue  line  summndin);  mouth 
Itai'kwanl  and  cur\*ing  downwarrl  acnx**  lower  side  of  cheek  towarr)  throat;  a  similar  but  broailer 
Ijand  fn>m  al)ove  snout  across  cheek  and  parallel  with  first  to  ludow  base  <»f  ix»<'toral;  a  narn>w  blue 
line  at  liase  of  pectoral;  about  8  or  10  narrow,  black,  wavy  lines  ver\*  narrowly  lM>nlere<l  ^nth 
yellowish-jrreen,  ra<liating  fn>m  eye;  below  eye  a  similar  black  line  extending  in  an  upward  cur\'e 
from  alMive  snout  to  l>ase  of  ptn-toral:  soft  dorsal  greenish  at  Iwse,  somewhat  purplbih  alK»ve,  with  2  or 
3  irregular,  l)n»ken,  narrow  blue  lines  near  bonier,  these  sometimes  l)eing  more  numen»us;  anterior 
j>art  of  s<»ft  dorsal  with  a  narn»w  blue  line  extending  fn>ni  Ijase  of  first  ray  u|)warrl  t4>  height  of  al)out 
tenth  ray:  anal  olivaceous  with  a  bn>ad  subterminal  blue  l^and  anteriorly  ronvex  an<l  lK)r«lered  by 
yellowish;  tip  of  fin  and  prolonge<l  external  rays  faint-purplish;  caudal  i)e<luncle  with  a  broad  blue 
ring  anteriorly  followwl  by  two  narn>w  |>ale*blue  lines,  la*»t  at  base  of  cawlal  fin;  caudal  greenish-olive, 
a  narrow  blue  line  following  direction  of  first  ray  for  nearly  its  entire  length,  and  a  brr)a<ler  blue 
subtenninal  l>and  extending  at-ross  fin  from  first  t4i  last  ray;  spinous  <lorsal  purplish  and  greenish, 
anterior  side  of  first  spine  blue,  second  and  third  spines  f>ale;  iris  with  an  orange  ring  and  nuiiating 
lines  of  white  and  blue.  In  alcohol  most  of  these  cok)rs  disappear,  the  bn>ad  blue  lines  on  side  of 
head  ('hanging  to  blackish. 

This  intert^ting  fish  is  found  throughout  the  West  Indies  an<l  occasionally  northwarrl  in  the 
<tu If  Stream  to  \Voo<ls  Hole,  Mass.:  not  unrommon  at  Kev  West:  n»<-onle«l  bv  .Ionian  &  Kutter  from 
Jamaitta.  where  it  is  calle<l  "  Bessy  Cerka**;  recorde<l  also  from  the  liahamas  and  As<'<*nsion  Islan<l; 
probably  not  uncommon  alx>ut  Porto  RicM>;  the  collei'tion  contains  four  excellent  specimens  from 
Arroyo,  where  other  individuals  were  seen  in  the  possession  of  l<Ktil  fishermen. 

fiuajHira  Mari'Knive.  Hist.  Bnu>.,  163.  164X.  Brazil. 

TunluM  tM'iilo  rndinto  ithe  old  Wifei.  Catc-sby.  Hirt.  Caml..  pi.  22,  l?Jo.  BahamH>. 

BnliMfti  vKtuln  VAnnnkMs.  Sys<t.  Nat.,  ed.  X.  329,  1758,  Asi*ensi<ni  Island;  after  lUiUxtut  rtfuUt  of  (.Klxrk.  Itrr  rliin  cnsis 

2»M.  17.^7. 
linUM'fltrUu*  Walbaum.  Artedi  Pij«ciuin,  111,  467,  17^2.  Wt-jst  Indies:  after  Fn>ytr. 
Chali'Mfiita  nt'itn  Swain^m.  Claj**.  Fishes.  II,  325,  IKW:  pn»bably  a  uisprint  for  rttuln. 
BnIi)ftfM  oiufftri*  Gronow.  Cat.  Fishe*«.  ed.  Gray,  31.  1S54.  .Vmericau  sea». 
BcUMci!  nUUa.  Jordan  A  EvemiAnn.  1.  c,  1703. 1898. 

Family  LVII.  MO.\.\CANTHID.€.     The  File-fishes. 

Bfxly  much  compressed,  covere<l  with  very  small  nuigh  scales,  forming  a  velvety  c«»vering;  malc^ 
sometimes  with  spines  on  caudal  i>e<luncle.  Upjxfr  jaw  with  a  double  series  of  incisor-like  teeth,  6  in 
outer  and  4  in  inner  series;  lower  jaw  with  6  similar  teeth  in  a  single  seric»s;  first  dorsal  with  a  single 
St nmg  spine  and  generally  a  nidimentary  one  behind  it;  sei-ond  dorsal  long,  .«<imilar  to  anal;  ventral 
fins  re<luct»<l  to  a  simple  oeseous,  fixe<l  or  movable,  small  ap{^ndage  at  en<l  of  long  jielvic  lx»ne;  this 
appendage  often  nidimentary  or  entirely  alisent;  no  l)arbel;  vertebne  7  -11  to  14=18  to  21. 

Herbivorf)Us  shorcr-tishes  of  wann  seas,  closely  allied  ti>  the  BaliMida,  differing  chiefly  in  having 
the  first  dorsal  representeil  by  a  single  spine,  behind  which  is  S(.»metimes  a  rudiment;  scales  small, 
spinigenHis,  skin  mostly  niugh- velvety.  The  family  contains  <>  or  more  genera  and  alxfUt  50  species, 
mostly  small  in  size  and  not  used  as  frxxl,  liaving  little  flesh  and  tliat  of  a  bitterish  taste. 

fi.  I*ubie  In  me  with  a  small  spine  at  itff  end:  Klll-<>l>^'uing  ^hort.  nearly  vertical:  donsal  and  aual  iu«Mlerate.  each  of 

fewer  than  40  rayii. 
/».  Pel  vie  spine  fixed. 
W».  IVlvie  Hpine  movable. 

r.  I><trs4il  spine  armi*!!  with  >tn»ng  ri'trorn-  l»arl)s,  nsually  in  two  series MOKACANTHn*,  120 

'/.  |Hir>al  spine  with  almiit  4  si'ries  of  small  Imrlis l'SECfw»MONArANTHl'8 

tM.  iNirvjil  spine  without  liartjs Ca.nthebinb*,  119 

an.  inibie  Inme  without  spine  at  iti«eud;  frill-opening  long.  oblic{ne:  dorsal  and  anal  Iouk.  each  of  -to  or  more  rays: 
dorsal  supine  without  barlN».  iuuerted  aliove  orbit Alutera.  121 

Oenns  119.  CAHTHEBIITES  Swaimon. 

This  'jenus  differs  !>oni  Mnmuiinthu:*  chiefiy  in  the  al^sen^i*  of  liarl>s  on  the  doreal  si»ine,  which  is 

long,  .strong,  and  place<l  over  the  front  of  the  eye.     S«-ales  minute.     .S|iecies  few. 

F.  C.  B.  1900—17 


258  BULLETIN    OF   THE    UNITED   STATES    FISH    COMMISSION. 

215.  Cantherines  pullus  (Kanzani).     Lija  Cohrada;  '' Peje  Ihierctt.'' 

Hea<l  '^^^\  depth  alK>ut  2;  I),  ii,  35;  A.  31.  Bcwly  nicxleratoly  t»U»vate<l;  Hnont  moderately  pro<luce<l, 
nj»j»er  proHle  slightly  concave;  [xwiiterior  margin  of  eye  directly  al)ove  axil.  A<lnltH  (12  inches  long) 
with  2  to  6  pairs  of  strong  recurve<l  spines  on  each  side  of  tail;  I'audal  short;  dorsal  spine  nearly 
straight,  rather  shorter  than  head,  without  barl^e,  serrulate  in  front,  situated  above  front  of  eye;  skin 
with  a  velvety  apj>earance;  scales  minute. 

Coloration  variable,  generally  with  a  whitish  spot  V)ehind  the  last  dorsal  ray,  and  several  more  or 
U*ss  distinct  ])ale  longitudinal  Imnds  along  tail;  head  with  undulate<l  bluish  streaks;  I )o<ly  sometimes 
with  scattercil  round  light  sjxits,  ea<'h  with  a  dark  sjieck  in  center;  young  sometimes  uniform  silvery; 
color  probably  varying  with  surroundings.  Si)ecimens  7  inches  long  wen»,  in  life,  dirty-brown,  body 
.<parsely  covered  with  small  reddish-bniwn  spots;  side  of  hemi  with  narrow  brown  lines  and  brown 
spots;  dorsal  and  anal  i>ale;  caudal  brown,  crossed  by  a  i)ale  bar  near  middle,  which  is  followed  by  a 
dark  bar;  ti]>  of  tail  with  a  gretMi  border.  In  alcohol,  the  Ixxly  and  ht«<l  l)ecome  grayish  or  blackish; 
an  irregular  black  blotch  Ix'hind  gill-opening;  fins  all  j)ale,  traces  of  l>ars  on  caudal  remaining.  In 
the  young  thert^  are  no  spines  on  tail. 

From  the  West  Indies  to  coast  of  Brazil,  and  iK'casionally  north  to  Florida.  It  has  l)een  recorded 
inrnx  the  Florida  Keys  and  the  Tortugas;  also  from  Cuba  and  Rahia.  Pr<>l)ably  not  abundant  in  Porto 
Kico;   two  obtained  at  Arroyo,  each  7  inches  long;  others  seen.     It  reaches  a  weight  of  0  |>ound8. 

Lija  coUmiiin.  rurra,  Dif.  Pieza»«.  rtc,  pi.  23, 1787,  Cuba. 

MonnraiithtiMpiillmt  Kanzani,  Nov.  r<»nini.  Act.  Scl.  Inst.  Bonon.,  V,4,  pi.  1, 1842,  Brazil. 

M(marnjiifnntpnnlaliM,G\\n\hvT,CA\.,\lU,'Z^,  1870:  in  imrt.protmbly  not  of  RiipfK'll. 

Minuicanthun  rupiHlii  riu<tolnau,  Anini.  Nouv.  Am<?r.  Sud,  Poiw«..97,  pi.  47, fig. 2,  Rahia. 

MoiiarnuthuM  miurtK'frmi  Hollanl.  .Vnn.  Svi.  Nat.  IHTvl.  Uh  »*erie»».  II,  327,  pi.  12,  fig.  1. 18.>l:  Haliia,  adult. 

Mnnnratithuit  irrorntnn  Poey,  Moniorias.  II.  330, 18f»l ,  Cuba. 

Monacnnthun  Htrntiitt  Pi>ey,  Mi'inorias,  II,  329, 1861,  (Miba. 

MonaviiuUiH*  imrrninnmi  PtK'V,  PrcH\  Ac.  Nat.  8cl.  Phila.  1863, 185,  Culm:  after  Lijn  Otionvin  of  Parni. 

MnnnrfinthvH  jmnrtiUuM  l*oey,  Syn(»p«iH.  437, 18<>8,  Cuba. 

t \uithcruint imUinf,  Jordan  &  Evermann. I.e.,  1713, 1898. 

Genus  120.  M0NACAHTHTJ8  CiiTier. 

IVxly  short  and  deep,  very  strongly  compresse<l,  covered  with  minute,  rough  scales.  Mouth 
very  small;  upiK*r  jaw  with  a  <louble  series  of  incisor-like  t4H.»th,  usually  (>  in  outer  and  4  in  inner  series; 
lower  jaw  with  al>out  6  incisors  in  a  single  s(»rit*s;  tt»eth  connivent,  umMpial;  gill-oiM'ning  a  small  slit, 
shorter  than  eye,  nearly  vertical  l)elow  posterior  part  of  eye  and  just  in  front  of  upi)er(Hlgeof  |)ectoral. 
Dorsal  spine  large,  amie<l  with  two  series  of  n*tn>nH»  l)arl)s,  no  conspicuous  filaments;  wn-ond  dorsal 
and  anal  fins  similar  to  each  other,  of  alnrnt  25  to  35  rays  each;  (*audal  tin  moiierate.  roundtnl;  jh'Ivic 
l)one  with  a  blunt,  movable  spine,  lK>ne  c<mn(H'te<l  by  a  movable  flap  of  varying  size;  side  of  tail  often 
with  a  pati'h  of  spines,  especially  in  males.     Vertebrse  7      11  to  14  =  18  to  21. 

SiKM'ies  very  numerous,  in  wann  seas;  most  of  them  small,  lean  fishes  with  leathery  skin  and 
bitter  flesh,  unsuiteil  for  food. 

MoNArA.NTinx: 

(I.  Ventral  tinp  in  a<lult  jfreatly  devHopc*!,  extondini?  muoli  In-yond  ventral  npine:  adult  with  •J(»r  3  jiairs  of  reeurvetl 

.xpines  on  caudal  jK^Iunele:  yoiiUK  without  thew  chanu'terx.Nimilar  to  youuK  of  Stfphmntlqun. 
h.  I).  I,  :iO:  \.  ;J0.    Color  very  variable rUiatu*,  21f. 

STErHA.NOI.KIMS: 

an.  Ventral  flap,  even  in  adult.  m(Nlemtelydevelope<l.  not  reaehiuf?  beyond  |»elvie  Hpine:  n«»  reeurve<l  spineN on  caudal 
pedJlIiele. 
r.  Dorsal  iin<l  anal  ea<'h  with  30  to  32  soft  rays. 

*/.  Depth  more  than  half  length  of  iKKiy hiiijn'du9,'2\l 

<l<l.  Depth  less  than  half  length  of  body gpUomtlHit 

(V.  Dorsal  and  anal  eaeh  with  about  27  8oft  rays o}}iHmtu>* 

216.  Monacanthus  ciliatus  (Mitchiil).     lAiathr-finh;   Lljn;  '' Piz  tie  Pmrm.'" 

Head  ;{.5;  dej>th  1.75;  young  1.5;  I),  i,  :^;  A.  .W);  scales  very  small,  without  median  crest. 
Spines  U'coniing  InnpT  on  caudal  iKMluncle,  which  luis  in  additi<»n  2  or  \\  jwirs  of  strong  spines  curve<l 
forwanl,  the.*^'  pnuiiinent  only  in  a<lults;  ventral  Hap  longer  than  head,  alnnit  one-thinl  length  «»f 
iMMly.  Scales  nn  ventral  flap  devclo|MHl  iis  flat  jjlates,  with  their  fn'c  margins  |H'ctiiiate.  Snout 
]M)int<Ml.  npjH'r  prnfih*  mnravc.  [)nrsa]  spine  .stronjr,  nearly  as  long  as  head,  anne<l  Ix^hind  with  I.* 
rows  nf  rctrorsi'  barbs;  ventral  spine  small,  rouirh. 
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Ooliir  varying  very  mut-h  wilh  Ihf  HurrnundingH  nt  ilie  fijih,  friiiii  •lull  ullve-tr'a*'  '"  t'"'  muot 
viviil  gnw^reen;  iiiarkinpi  nut  well  ilt^liiieil  uixl  nn|  very  rotiHtaiit;  ^nvti.  with  white  I'iiri  on  Mileii; 
a  wliitiHli  loneititilirial  cloud  liehiml  pectural;  a  inle  l>an<l  clownwaril  aii<l  f'lrwarcl  fmin  eye;  lower 
siile  of  heail  witli  ilarker  croHfitisn't)';  'Intval  ami  anal  piiikiHli,  with  liifiially  :{l  ilarker  fiiHit?  at  Imp'e; 
ventral  flap  cdge<l  with  iHvHpt;  <'aiiila1  giveiiifh,  iiiottleil  with  darker  ami  pale;  taiiue  specimens  iihuw 
neitluT  re<l  nnr  green  ehailej",  anil  have  vague,. <Uu"ky,  lnupilU'liiial  [•tripei'.  A  t<pediiien3  iochee  long, 
frrrtii  I.-qilwl  Pcgiinda,  Viei|ite«  Ii'lantl,  in  alciihol,  iii  brown ivh-gray.  ducky,  with  a  largf-  black  cloiide<l 
Mr.t,-h  from  fnmt  of  w.ft  dorwl  downwani  ami  forwanl  to  middle  ..f  Mi-,  body  irregularly  clomle.1 
with  iluFiky  elsewhere;  top  i<t  head  lii^iwiiiKh-gniy;  lielnw  very  iliinky.  lieiimnng  Muck  on  flap,  uhii-h 
has  a  light  fiihmaTgiual  stripe  followed  hy  a  namiw  white  liorler:  ilorsal  and  aiial  tmiii'liKx'iit;  a  faint 
■lark  blotch  below  iniilille  of  M>ft  dorml,  and  one  at  front  of  anal:  caudal  iHtrred  with  white  and  dark. 

Thi>'  RpeoicH  i.''  known  fnini  the  AVest  Indiei*  and  i<outhem  Flnrida.  and  i.'^  vert-  ahuiidant  aU)ut 
the  Florida  Keys,  aloDg  with  -V.  hStpid'i'.  It  has  lieen  rei-ordcil  alwi  fn.ni  Bahama)'.  Puerto  ('al>ello 
(t'ubnl,  Jamaica,  and  Porto  Rii-o,  where  it  h  not  um-imnnon.  <»nr  mllectinii  iimtaiiii'  Npeeitiiens  from 
San  <ienininio,  R—iueron,  rinanica,  and  Inalx-I  Segumla.  off  Vieques  Inland,  where  a  H|ie<inien  wai^ 
<lredged  in  16  fathoms  at  station  f<n!K>,  and  off  ft.  Tliomas,  al  xlalion  Ii07!),  in  20  to  2:t  fathnmi^.    Ungth 


r>  «  inches.     The  yoiniir  of  this  B|*cieit and  of  .W.  Iihpidni  are  niuih  alike,  but  .V,  '■ilintiiii  in alwavB 

re  clouKate.  and  as  it  grows  older  the  ]>el\ic  flap  gruws  mucli  larger  and  the  anualure  of  the  tail 

n'  liistinct. 

Unlithn  riliiilKt  Mtlrhlll.  Matt,  Monthly  Mar.  and  I'rit.  Itcv..  Mnr<'li.  WIK  3il:  Buhiiniii  Sirails. 

jr'm<uiinttiU'>i-i>(rHj';ffii<iriiilliiT.  I-HI..  VIII.  an.  DCO.  l-iKTtiX-aln'llo.  |-iil«. 

M'nfU^Klh«-'tnri<lMH,iV„f,:Tnn:  Mart.  Phtl.  S.«'.  Phil...  XIV.  UTO.  (TB.  FI..rlil«  Kw(. 

Xonaranlki' rUialH*,  ivrAiiii  ti  EvtnnnDn.  I.e.  nil.  1KW. 


F'-'-ii'h:  Fil.-M 


t^lli/T-M';   It-n 


:  /-yn- 


317.  Honacantilms  hiapidus  (L 
I[ea<l  ;t.4:  depth  I.7S:  P.  i,  :W;  -A.  :V2.  Young  slightly  deejier  (!.'•)  proportionally  than  adult. 
Boily  rather  de*-p.  Jaw«  mibeiiiial;  eye  large,  alnnit  ;f  in  smmt.  (iill-ojiening  aUinl  as  long  as  eye, 
!!ie)iBr.iti'<l  fnini  eye  by  an  iutempare  nearly  iiiiial  to  its  length.  Anterior  pniflle  slightly  concave. 
l>on<al  spine  soniewliat  shorter  than  iiiioiit,  more  than  half  head,  inserted  aliove  jHittlerior  ]iart  of  eye. 
sloHt.  rough,  armed  behind  with  '2  rowti  of  rvtrorse  liarlv;  first  ray  of  soft  donal  i>ften  lilamentous  in 
adult  (male?),  its  length  t-arying  fnini  that  of  smmt  to  that  i>f  -lepth  of  Usly  (longest  among  spe«-imen8 
Been  by  tis  is  om-  from  Canary  Islands) ;  imtonl  small.  IVKii-  Umc  long,  ending  in  a  short,  blunt, 
movable  spine,  iH-yond  whi<-h  the  alHloniinal  llap  diH-s  not  exleml.  S-alMi  minute,  eiu-h  with  a  cnvt  of 
alNiil  :{  iirii'kles,  those  on  caudal  [Hihimle  villous,  those  on  ventral  Hap  larger,  elongate:  uu  naked 
ar««8;  no  recurved  i^pineii  uii  tail.     Length  10  inches. 


2<)0 
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icW  u-itli  fni[il,  inv^iikr  wliiliiih  Hpote;  llwul  liUili;  PlihiiHin 
I  anal  IranHliiit'nt;  ailiilt  lesH  variegatt^l:  <lu)l  olivaceouF, 


Color,  jrnuw-grfeiiiir  olive;  iNU'k  Hn 
il(n>«il  hikI  caurial  grwii;  wi'onil  lUirsal 
iiiottlc<l  with  liniiky. 

This  Mpui'ifv  ranjA-a  Imiu  ('ai)e  OhI  ti>  Culm,  mill  in  almiiilunt  oti  unr  Simlh  AlUiilii-  ■i«i't  anil 
aiming  tho  Florida  Key k,  ami  wiutliwan),  Ihrnugh  the  Wt.i<t  Iniliev In  Brazil.  Itisn-oinleilliy  Jonlaii  A 
Kutter  from  Janiai<'a,  where  it  ie  calleil  "iningo";  known  fmiti  Key  West,  the  Pensacola  snajiper- 
fcnniml!',  Itif^  Ua>ii>arilla,  and  thu  Aiii-liite  Sponge  Kra«ii<;  apparently  n<i 
iMllecTtiuTi  ('Mnlains))ut  apingleRmall  )<iie«'inien i>eiiie<I at  ltiit|iieniiiaii<l  H 


ffiiIuifr*AA>;iJdii4Lliinii-iiH,S;'i>i.N'iil..i-<l.Xli.4W.t7M;.(:«n>llnii, 

«rii«nNmon«Mltchll1,Tm[>».Ut.«tHl  i-hll. S01-..I. WIS. <B7,NVw  York. 
J/oHOraHttMjK'iiiu^WB.  Viilpm>li'nmTi.tk»Ciiiuirii*,S6,ls36.Ciniiiri.'«:  oilull. 
JlimiKniilltut  gallintiln  ViileiU'ininei'.i.i-.,fl.%c*iiiiriiii:  yiiung. 
UfimuiiHltM  mriiii  Itniiuiiil.  Ncn-.r<imiii.  Bonun..  V.n.  I>UII.HnuiL. 

.VoMrantAHaiH'WMirAiiMlfnitfilX-Kay.N.V.nunii:  Fliih«.XI7,pl.A;,nK.I!<7,]H£f.Hu<iirhiiw[U  Bay. 
M-initntitlhurtrH/frVeKai-,  \'.Y.  Faunft;  Fliihe)i.X)7,pl.S«.flK.IM,llMI,  New  York  Harbor:  probably  n<il  nf  Be 
Aftimmrniiin  nigiiiSet  Plorer.Synopria  Flphw  X.  A.,l»7,  IMO,  Miwarhaiwttn:  ■iihttitillc  fur  «1i/<t,  prenwuplwl. 
}l-ttam«lh<uhainlH,.  Jnrrtnli  &  Kvpn 


0«niu  181.  ALirmU  CaTiBT      nie-tUhM. 

uMong  iir  rat  tier  elungiit«,  Btron([ly  omipreweil,  (i>m  reil  with  minute  rough  wnlee.  Month 
r'lwntially  a«  in  Monneauthtui,  but  lower  jaw  more  projecting,  so  that  the  lower  t««th  are 
lili<tnely  upwani  ami  hackwarH.    (iill-openiiig  an  oblitpie  bIiI,  longer  than  eye,  oituated 

in  uclvuni'e  of  eye,  its  jioslerior  eml  behinil  bai>e  of  peitural.  Pelvic  licme  lung,  falcate, 
niler  skin,  without  ^piiic  at  itH  extrcinit\  Dorpal  xpiui  mnall,  inwrliil  over  eye,  nmgh. 
It  lurlv;  wift  dorsal  and  anal  long,  eiu-li  of  Mi  to  'iO  n.\6,  euudal  Hn  I'onvex:  [let-toral  gniall. 
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S18.  Alut«r&  BcriptA  iOhIhvIei.     fninmi-M;  /,i>i  Tmiiiji-i. 

]ioptli3t..:(.iS;  [).i,«l<.48:  A.-ir  li.r>L':  v*Th-l.rH'7-H.  B-xly  ..lilorip,  it^.lci>th  l».in(f  nearly 
i^ual  l<i  diftaniv  ••!  himl  iiiannn  nf  urbit  friHii  eilTviiiityuf  i<ni>ut;  iniout  (irciiluitil,  with  uppvr  profile 
iiini'Mvi':  ilorxal  spine  lon)t  aiiil  iileDilt^r,  a)iovc  middle  ol  orbit,  atmut  1.25  in  head;  iniifille  iif  gill- 
ojit'tiinif  ill  silvan<-e  o(  inidille  of  eye;  pectoral  fin  below  pi*terior  [art  of  eye;  cauilal  tin  elongate, 
nearly  a.i  long  ai*.  or  lunger  than,  heail.  rounded;  dorsal  anil  anal  ftue  low;  ventral  cpine  none.  Head 
itnil  bully  olivaceotii'.  with  irregular  lijrbt-blue  ?pol^  and  cur^-ed  streaks:  IjeMdeelhei*,  iiutneroiii^ round 
blai-lc  ffKAv  about  a^  lar^  a.-t  pupil;  don^l  and  anal  yeltowitib;  camUl  mldiith:  i>kiii  tincly  velvelv. 
All  inhabitant  of  tropical  mve.  Common  in  the  Wet<t  Indies,  occasionally  northward  to  South 
Carolina;  aim  oo'ssionally  taken  about  the  UlandH  off  the  we><t  coai<t  of  Mexico.  Not  seen  by  ui!  iu 
l'on<i  Bii-o.  Init  rveordml  from  there  by  Profetwor  Poey.     Lenpli  2  to  3  feet. 

(■iOTHH /iV" l«l.amr<uu  i ihe  im<vni-H>li ,  Calrsby.  IIIM. Nai.raroliiiH.Hr.. Il,|.l. is. i^r;. Rahamu. 

AilM"  ifriflMr  IMK-ck.  Itrr  rhln..  I.m.  ITST.Chin*. 

IJja  lr.>miin  Pam.Dif.  Pleiu  HIH.  Nil..  W.  |il.2^  Ag.  I. 

K.ifMn(rrt>Blt<rh.  IcMhytii..  IX.  «.pl.tH.i;W>.>lurnrC(i:  Tmniiuehar. 

/liiJ»iJ'>urwili»MarlunikPrun>,Bull.S»i'.tniiioni..l3I.llt>!. 

.tlultrrr  parrni  l««un.  Vuy.  Coqullle,  Zoul..  106,  IKS. 

JKAMPiiaMHijoAwMrw  RanzaDl.KnT.Comm.Ac.Sr.  Inn.  Bi>iiiiii..ikc!.h.  Bruji. 

.11  uOmi  FTH'tfiM  Hullard.  Ann.  St.  N'al,.  IV.  I8».  14.  pi.  1.  flg.  3. 

Alul'ra  iiMarala  Poey.  Pror.  Ac.Nal.Sd.  Tiiila.  IS^  llfi.Cuba. 

.Itk(rm>rrif<a,  Puey.  Fauna  Pnmfi-Riqiipflii.MMSKI:  Jutdan  d;  Evi-nnBuii.l.i'..i;iu.iMK. 


Family  LVIJI.  OSTR.\CIID^     The  Tnink-Eshes. 

Boily  chnrt.  rultoid.  triiiuetrou.''  or  pentagonal,  covered  by  a  carapMi-e  fonned  of  firmly  united 
[loly^nal  bony  pMtche*-;  jawi>,  hai'ei'  i>f  finH,  and  caudal  peiluni'le  free  and  ii>vered  by  smooth  akin. 
MiHilh  tqitall;  eai'h  jaw  with  a  hukIc  wrie^  of  lotiu.  narrow  ti-eth.  Maxillariei*  anil  pn-maxillarie^ 
firmly  uniteil.  Iiill-»|ienin|f  a  nearly  vertical  flit.  lieli>w  ami  liehinil  eye.  Dorwal  Hn  i<in)fle,  ehort, 
without  t)pine;  anal  uhort,  similar  to  dorsal;  i-amlal  rounded;  no  ventral  fins:  vertebne  14,  the 
anterior!*  elonfcate.  the  last  neilremely  short;  no  rile. 

The  'Mr'irifVf.i' <iiiu prise  :t  jceiiera  anda)>i>iit  20spei-ie9>,  all  of  the  tropii'al  M-as,  living  near  iNittoni 
in  shalliiw  waters.  The  species  are  so  sintpilar  in  ap|iearaiice  and  so  easily  preser\til  tliat  they  iiave 
liefii  common  in  culle<-tion»  ever  since  the  ixilletlinii  o(  tropical  curiosities  l*^»n.  The  4  .\ineriixii 
s|iecieti  were  well  known  to  Artedi  and  Liniueus.     ( i<H)de  aays  of  thoie  fishes: 

''The  la«nunotion  of  the  trunk-fishes  ii<  very  (Ht^uliar  The  propellinic  force  is  eserted  by  the 
domal  and  anal  fins,  which  have  a  half-n>tary.  scullin)i  motion,  resembling  that  of  a  screw  projieller; 
the  candal  fin  act8  as  a  rtidder.  rave  when  it  is  needed  for  unusually  rapid  swiiiimin)c,  when  it  in  used 
as  in  other  fishes;  the  cliief  function  of  the  broad  pectorals  seems  1o  1m;  that  of  foniiini;  a  current  of 
water  throntch  the  gills,  thus  aiding  respiration,  whii'h  would  otherwiite  lie  difiirult  on  account  of  the 
iiarniwnew  and  inflexibility  of  the  branchial  apertures.  When  taken  from  the  water  one  of  these 
fishes  will  live  for  two  or  three  hours,  all  the  time  solemnly  fanning  iti> gills,  and  Hheii  ri'storeil  to  its 
tiutive  element  Meenis  none  the  worse  for  its  e\|>erieni«,  exeept  that,  on  aevouni  of  the  uir  abw>rbeil,  it 
i-an  not  at  oaeu  tank  l»  the  bottom." 


2(>2  ItliLLKTtN    Ob'   THK    UNITKI)   STATKS    blHH    OOMMIrtSION. 

Q«nni  IBS,  LACXOPHBTB  Bwainion.     Three-uigled  Trank-llihOT. 

Trunk- fishes  with  carapai-e  -t-siiglisi,  ventral  Burfaiv  flat  ur  iiincave,  never  I'arinate;  carapace 
doacil  behind  aiial  fin;  lurapace  wilh  or  withuiit  fmnlal  anil  alxlominal  HpineH;  ilur«al  rays  9  ur  10; 
cniulal  rays  always  10.  Tliie  getiiiH  (Hnitaini<  Ti  Bpeciw,  4  of  tht>ni  Anu-riiaii,  and  diflen*  fnini  the  Old 
World  ucniiH  Onlri'riaii  only  in  Conn  of  i-arapaiv.  Tlic  inetliun  iton^l  ridge  of  caraitace  in  [nu(h  inort- 
dewlniMil  than  the  olhcm,  w>  that  the  IhhIv  in  li-mdcil  and  :3-aiigleil,  in:'tead  of  4-i<ided  and  4-an);leil,  ar> 
in  Ih4riii-i"ii.  AltliiiiiKh  Ihin  chikractiT  in  a  strikiti);  one,  it  is  not  one  uf  liit;h  Htnictiintl  ini)H>rta)ici'. 
Ilollanl  and  Itleeker  have  diitcarded  it  an  I>ein);of  no  real  nj'Htematic  vaUie.  All  uritcrisatErcclhatllK' 
HpecieH  (if  the  group  arc  moat  cloHely  related,  and  ttiat  tliu  relatii>ni<  of  the  species  are  closer  tlun  tticy 
apl)ear.  We  think,  with  Dr.  (iooile,  that  the  shape  of  the  i«ra|)aeu  aBords  "the  most  reliable  guide 
in  the  arranKt'iiieiit  of  the  ii|M'i'ii«  of  the  genus,'' and  we  think  It  not  improper  to  airtiird  generic 
di:'tini-timi  tu  the  ;!-angIe<l  fiiecies,  iim  distinct  from  the  more  siieciaiizeii  4-angle'!  forms. 

an,  (^amiwe  wilh  iliHlliii^l  K|iiiii'«.  Hi  litiHl  iiii  tliv  vi'iilnil  rfilKV"  U'hhi'l. 
b.  Fnmul  HplneK  iioiii-. 

(T.  (lampstv  npeii  licSiml  domal  Hi):  l«iily  uniulcit  wiili  puli^r 

tfc.  Fninlal  rfgiuii  wlih  2  utronft  iiplnps  Itkf  hom« 


319.  Lactophrys  triqueter  ( L 


Head  3.5;  height  of  side  alx.ut  '•;  greaU-Ht  ventral  width  1'.6;  eye  3,4;  wujut  1.4;  interorbital  1.7; 
least  depth  o(  cuudal  i)eduni-le  4.1,  its  width  in  its  depth  2.5;  D,  10,  ibt  Ixise  .'i.7  in  head,  the  height 
t.6;  A.  10,  its  haw;  equal  tu  that  of  dontal,  Wx  height  a  little  lew;  P.  11  or  12,  l.ll  in  head.  Body 
HUan>'>'  it-angled,  Hides  rather  double  concave;  dorsal  carina  stmngly  arched,  more  so  than  in  /..  Iiirfni- 
ilalit,  ending  anteriorly  above  eye;  ventral  angles  more  convex  and  flaring  than  in  L.  Iricamtaliii; 
SUpraoccipilHl  ridge  lees  Ktr<.>ng,  (runtinueil  Imckwanl  along  side  in  a  low,  flat  ridge;  proHle  from  snout  to 
eye  pomewhat  concave;  interorbital  s|>ai*  concave;  ventral  snrfai'e  slightly  i-oiivex  anteriorly,  jiosteri- 
orly  with  two  low  ridges,  the  Huriai'e  l>etween  thein  and  Iwtweeii  each  and  the  ventral  snglp  shaltuwly 
coiirave;  scales  of  sides  heicagonal,  in  young  with  striie  radiating  fn)ni  center  tu  angles  of  each  scale, 
in  adults  armeil  simply  with  tubercles,  9  or  10  plates  in  liori;iuntal  series  from  gill-opening  to  tail,  H  in 
median  line  of  ventral  surface,  H  )>elweeii  ventral  keel  and  liai-k;  iHisterior  dorsal  scute  unanned;  cara- 
pace cl(ise<l  behind  doreal  and  anal,  width  l>ehind  dor!<a1  alxnit  1.75  that  liehindanal;  carapace  without 
spines  anywhere;  branchial  a|ierturt'  ohliipit,  its  length  aliout  2.5  in  httad,  greater  than  eye;  dorsal, 
ajial,  and  caudal  olitusely  roun<led;  iM-cloral  triangular,  first  rays  longest. 

Color  in  life:  HikIv  dirly  white,  up|>er  third  witli  small  round  whites[)i>liiand(K>me  narrow  black 
iiare  promiscuously  arranged;  head  whiter  and  with  whiii>r  slellale  spots;  ventral  angles  with  some 
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white  t<]Hiti<;  \'eatra1  iiiirfM«  jilain  jalc;  opfiviilar  opeDin^  )>onloiv<l  in  Imnl  by  lirown,  then  Nock,  anil 
U-hiixl  by  lilach:  luM-of  jni'l'iral  ami  cliirsal  tilai'k,  lhefin|aleyi'llow;  cmiiIhI  [x-ilum-tf  hliu-k  witliinuny 
niiini)  whilf  i<|Biti<;  Imihc  nt  twiilal  niiLiilarly  luarkeil;  t^ifla)  ilirty  white  with  niniieriiib'  lar>re  im^ular 
liUek  iipotf.  In  i>[>iriti<  itark  brown, tliii-kly  iiiverwl  with  <-iivnl8r  i^xttrt  i)t  yellnwiMh-wliite;  tviitrHl 
^u^fa(■e  li)fhter  anil  without  i<potei  llpe,  bseei'  "f  fioM,  bonier  of  bronchial  i>[ieiiiiiic,  anil  camlal  |ailuiicle 
block,  <ir  brown  like  t:n>unil-<-olor()r  buly;  I'amlal  jwilunde  with  iiuiiicmiu  sRiall  ruiiiul  while  H|iot!': 
(■udilal  iliwky,  the  tip  blsi-k;  nther  6tw  |)laiii. 

FduiuI  aiiiOD);  the  \\\vt  Iniliiv  nurth  In  the  fiemiuilai',  Key  Weft.  an<l  t'eneacoia:  jeenerally  v<?ry 
■iiMinion  in  the  Tropics;  comiiinii  about  Purto  Kico,  the  i'<i1le<-tiiin  cuntainiug  i>peetinen:»  fniiii  Arroyo, 
Iinijel  Set'iiiida,  ('u)ebra,  an<l  l\i«rto  Keal.  A  oluggieh  Sab,  reai'hin^  a  toot  in  lengtii.  living  on  the 
ImltiHti  aboiil  reefa  and  iuuoii|;  alpe,  feedin)i  iin  minute  animalH  of  variiiiii>  kiniti>. 

IMIr-itviu  yAsa^oH  (W miw  f ™/y«(r  Llnnu-iii'.  Aiiulphl-KriflltrLri,  I.  iW.  17M,  Inilin, 

iMrun'»N  (r^infrr  LinnKii?.  S>>i.Niii..i'<I.X.  .tM.  17 V,  India:  afiiT  Miu^  Ail.  Vt. 

n^nuvm  nuKiif.  hiiTik  Blm'li.  Ifhihyol..  |'1.  l:il.  IT^>.  M4inlnti|ni-:  »i>  h  lalniini;  )>y  PlumiPr. 

Ituiopirpjlriiimltr,  Jiiniuu  ^  Kvt-miaiiii  1. .-..  17^.  !>»'. 


320.  Lactophiys  tng«nuB  (LiiinieuB). 


%ap 


llcml  2.ii:  beiKlit  nf  fi<le  1.7:  irreare^t  ventral  wiilth  1. 75:  niAOi  I 
'.'.S:  .'miut  l.;l:  interorbital  l.H:  IX  W.  Iim  Iom-  4.25  in  heail,  1.5  in  eye 
lia-H..  anil  iiei)!ht  a)>out  e^iuil  ti>  iloraat;  P.  2  in  heai).     Body  :l-antcleil, 
unil  ^ilriinitly  flaring;  Horval  carina  iitrimi^iy  ani)  reinilarly  ari'heil, 
eixliny  aiitfriiiriy  uliove  pu«terior  Ixinler  of  orbit;  mipnuxvipital 
riilgv  Ktniiiif;  iiiteri irbital  itpai-e  iiim-ave;  profile  from  nnout  loeye 
nearly  i<trai(:lit,  a  sIlKhl  angle;  i-araiia<-e  o|>en  behinil  dorxal.  ('lo^«11 
iM'hiuil  anal:   i-aurlal  jieilnni-le  flender.  itt<  lentcth  1.6  in  heail,  ilf 
li'U^  ilepth  2M  in  ilH  length,  iti'  lea:<t  width  2  in  iti>  depth.     SraW 
of  ^idvii  liexaKonal.  covered  with  I'lnall  tnt)en-1eT'. 

Color,  olive-tnuy.  a  faint  bhie  spot  in  center  of  eai-h  of  inin'l 
of  llie  M'alni;  nii!<tril  in  a  yellow  cjiiit;  iKiiindarieii  of  upper  wuie-' 
hlai-klnh,  of  lower  bluiah;  n-utes  liehlml  )nll-v|iening  black.  )-ur- 
rounilini:  a  while  cenler.  fonninif  a  large  bjai-k  blotch;  asimilar 
blotch  on  itiile  belween  eye  and  lnu<e  nf  (vudal  |ie-hincle:  caudal 
|iei)unclf  |jale-oliva<'eon!>.  with  a  few  ol><cure  white  s|h>Ih;  fin^all  ~-~  ~ 
[Bile exi-ejit  ivudal,  which  iy  Mimewhal  duAy,  eupi-cially  at  lip.         (■'!•■  "6— i.(n 

,\n  inhabitant  of   the  Wis't  Indicf,  north  to  the  BermtuUH 
iiiiil  Klorida,  oci'afionatly  in  the  Half  Stream  lo  AVmwiii  Hole  mid  Cliesapeaki 
coast  of  Florida;  recorded  by  Jonlan  it  Kutler  from  Jainaio;  apparently  not  < 
only  one  Hpecinien.  3  inches  lung,  having  been  oblaineil.at  tran  Antonio  Bridge, 
shout  a  foot. 


,.i>.bl  oi 
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Ontrncion  triangulaiuit  lenibif  flfjnraranim  hrxagoimrum  eminrntibiiH.  etc..  Artedi,  Genera,  56,1738,  Jamaica;  seen  by  Artedi 

in  the  collection  of  Sir  HanK  Sloane  nnd  in  the  Naggs  Head  Inn,  London. 
(Mracion  triijonum  LinnreuH.SyKt.  Niit..  til.  X.  330. 17JW,  India:  after  Arte<li. 
Osiracion  j/a/f  i  Storer,  Bost.  Journ.  Nat.  Hist..  I,  1837,353,  Holmes  Hole, on  Marthas  Vineyard. 
lAictophrys  oviceps  Kaup,  Archiv  Natnrg.  1855.  218:  spK'cimens  with  10  dorsal  rays,  Linneeiis  having  given  by  em>r 

*•  I).  14"  in  the  original  description  of  0.  trigonu*. 
(Mrnrutn  undulatns  Poey,  Synopsis,  441,  1868,  Havana. 

Oatraeinu  fXiMjutum  Cope,  Trans.  Am.  Phil.  Soc.  1870,  474,  figs.  9-10,  St.  Martins,  West  Indies. 
lAitinphrus  trigonua,  1Vh\v,  Fauna  Puerto-Riquefia,  ;i47,  1881:  Stahl,  !.<•.,  81  and  167,  1883;  .lordan  tt  Kvennann,  1.  c, 

172:<.18W. 

221.  Lactophrys  bicaudalis  (Linnff>ii8).     *'C/ia/)m";  Sjiotteil  Trunk-fidi. 

(PIMTK  40.) 

Head  \\Jy\  lieight  of  side  2.25;  greatest  ventral  width  2.7;  width  l)etween  ba8e«  of  ventral  spines 
3.6;  eye  8;  nnout  1.3;  interorbital  2.1;  least  depth  of  caudal  j)edunele  3.4;  its  width  in  it«  depth  3.2; 
D.  10,  l)a»e  of  tin  4  in  head,  the  height  2;  A.  10,  its  l^ase  and  height  equal  to  dorsal;  P.  12,  1.8  in 
head.  Btxly  sharply  3-angle<l,  sides  and  ventral  surface  posteriorly  somewhat  concAve;  dorsal  carina 
sharp,  considerably  arche<l,  ending  in  front  over  middle  of  eye;  supraocular  ridges  strong,  a  slight 
ridge  from  supraocular  ridge  along  side  t^)  caudal  j)eduncle;  no  spines  on  head;  a  sharp,  stiff  spine,  3.4 
in  head,  on  each  side  at  ix>sterior  angle  of  ventral  surface;  carapace  closed  behind  dorsal  and  anal  fins, 
its  width  iKihind  dorsal  about  twice  that  of  strip  lx»hind  anal;  caudal  ]>eduncle  al)out  1.4  to  1.6  in  hea«l; 
branchial  aj)erture  oblique,  short,  about  3.(5  in  head;  Ixwly  and  head  every wlien?  rough,  tul>en*ulate, 
tulHircU»s  strongest  on  Inxly;  liexagonal  platt»s  best  defined  on  ventral  surface. 

Ground-c(»lor,  light-yellowish,  changing  to  whitish  Ixjlow;  every  when?  (»n  hea<l,  Innly,  (*audal 
ptMluncle,  and  caudal  covennl  with  small  round  black  spots,  largest  on  middle  of  side,  when*  they  are 
somewhat  smaller  than  pupil,  those  on  the  C4iudal  jHHluncle  small,  largt»r  on  ciiudal  fin,  arranged  in  r> 
to  7  irregular  vertical  bars;  tip  of  snout  rose,  with  a  few  small  black  .siK>t8  above  fleshy  base  of  dorsal; 
pectoral  with  several  black  spots,  few  or  none  upon  anal;  pupil  black,  with  orange  l)onler.  In  spirits 
3  to  5  irregular  white  blotches  in  center  of  hexagonal  plates  on  low  ridge  ])ehind  eye. 

An  inhabitant  of  the  West  Indies,  generally  common  from  Cuba  to  Ascension  Island;  not  known 
from  Florida;  recorded  by  Jordan  &  Rutter  from  Jamaica;  next  to  L.  frigonm  the  least  commor* 
sptH'iesof  the  genus  about  Porto  Rico,  sjHJcimens  having  Ikhmi  obtaineil  only  at  Knsenada  del  Boqueron, 
Ponce,  an<l  Arroyo.     It  rea<'hes  a  length  of  a  foot  or  more. 

OMracion  triangulcUus  tiiltemilis  fifxagtmig  rafliiith,  etc.,  Artinll.  (JcntTa,  r»7,  1788.  India. 
(Mrncinn  hiniudalis  LlnniiMiH,  Syst.  Nat.,  X..  330,  \7^,  In<lia. 
LaHopht'iftt  hirntitlnliH,  .Ionian  &.  Kvcrmaiiii,  1.  v.,  I72:J,  1S98. 

222.  Lactophrys  tricornis  ( Linnanis).     Torn;  CoH^fish. 

Heatl  4.25;  height  of  side  2.5;  jfreatest  ventral  width  4.8;  width  l)etween  ventral  spines  8.3;  eye 
2.7;  snout  1.25;  interor])ital  2;  D.  10,  base  equal  to  eye,  height  nearly  e(]ual  to  head;  anal  l)ase  1.25 
in  eye,  height  2  in  head;  caudal  long,  equal  to  distance  fmm  tip  of  snout  to  ixwterior  edge  of  {>ei*torRl 
Iwse;  pectoral  1.2  in  head;  caudal  pe<luncle  long  and  slender,  length  a  little  exceeding  that  of  head, 
least  depth  2.75  in  its  length,  least  width  alx)ut  3  in  its  least  depth.  Body  3-angkHl;  dorsal  carina 
gently  arclunl,  iH^inning  over  jK>sterior  j>art  of  pupil;  ventral  angles  not  flaring  nor  wide  apart,  ea^Oi 
ending  p<XMteriorly  in  a  stout  spine;  suprao<'cipital  ridge  moderate,  with  a  stout  spine  in  front;  middle 
of  side  with  a  broad  low  ridge  from  eye  to  c^iudal  peduncle;  snodt  projei^ting,  outline  fn>m  snout  to 
(K'cipital  spines  concave  Iwlow,  then  rising  abruptly;  interorbital  very  convex;  gid-o^nming  oblique, 
short,  H<'arceiy  equal  to  eye;  ciira{)ace  closed  behind  dorsal  and  anal  fins,  the  width  of  part  behind 
dorsal  alK)ut  four  times  that  l)ehind  anal,  plate  l)ehind  dorsal  sometimes  ending  in  a  short  spine, 
dire(*tiMl  upward;  hexagonal  plates  with  small,  blunt  tul)ercles.  Octrasional  specimens  have  a  real 
spine  on  supracaudai  plate,  aH  rigure<l  by  ListtT.  Of  nine  Porto  Hican  specimens  examine<l  by  us  two 
have  this  spine. 

Color,  bniwn,  yellow,  blue,  or  grt»en,  with  irregular  blue  blotches,  centers  of  scutes  often  lighter 
than  margin.".  Young  light  gray,  tinge<i  with  olive;  Indly  white;  hea<l  and  carapace  with  round  spots 
of  light-blue,  these  sometimes  forming  more  or  less  interrupted  longitudinal  stripes;  about  four  of  these 
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stripes  on  cheek;  tail  above  with  blue,  lirowii-^aeil  spotn;  <lonwl  olivp,  iti<  base  hlarkiph:  raiidal  olive, 
cdgei)  unil  nicittltil  with  lijilit  blue;  anul  HiiuilHr:  |ie<'tiiral  ulivc. 

FiiuikI  in  the  trcijiii'sl  Allnntic:  very  eon imou  from  the  Carol iiiaa  to  Rmzil.  KiHimleil  fronixfvera) 
Florida  localities  an<l  (inniutui  in  Jaiiiaiia  ami  Porto  Hico.  :>|iecinienit  being  at  hanil  from  Puerto  Real, 
Em^naila  del  Boqueron,  PonLV,  Arroyo,  and  Isabel  Sejninda.  The  four  specief  o(  tnink-fifhes  found 
in  inir  waUrs  liave  llie  name  geiierul  habitH.  They  are  all  Auk  and  iilug^ifih,  ami  are  foiinil  on  tundy 
iKittoin  where  there  are  open  or  iiakeil  arefl)<  siirnnmded  by  patches  of  al^e.  They  neeiii  [>eenliarly 
i^iisceptible  to  iijlil,  ami  on  the  Fliiriila  eoai'l  largf  numbers  are  frequently  wai'hed  up  nti  the  lilicire 
that  have  apjian-ntly  Ifecn  killed  hy  li  nmlden  fall  in  the  teiiijieratun:'. 

Piatit  tri'iHjiularin  cajriti  cornH/yf  nti  r  mntia  rawUi  rutntifti  m-»ifiu  lougits  rrigiiaf.  lAstet.  iri  Williy^hby.  HifiX-  Piwe., 
Appendix.  I!),  IIMt:  tucalit)'  not  given. 

LlsUT  In  Willughby. 

ill  Luniiuii  8t  Ihi-  home  ul  Ur.  Utlja  and  in  tin-  Saggs  Head  Inn. 
(MnirfuH  Irieorvit  UnnieiL'.  Byw.  Nat.,  ed.  X.  Sll.  ITM;  after  Artwli. 
IMr<iriii«  ^ailrlojnili  LIudkub,  Syr-x,  Xat..  ed.  X.  331. 1758:  afu-r  An«d[. 
OfraiiOH  lUrri  LmcipM-:.  HtiX.  Nal.  Pol»..  I,  MS,  1798;  alter  Wlllngtiby. 
OttraebM  Kiromtlui.  Milchlll.  Ami-r.  Monthly  Mag..  II.  IHIN.  3'JK.  miiilth  ■ 
rMnvvw  maf«lol«t  IlollaH.  Ann.  Hvi.  .Vat.  l'Vi7.  HU.     ' 
(ktrarlunaHlitftiait  Blivker.  Ned.  Tydakr.  Diwk.  II.  an.  liiiiiiax. 
iMiarioa  grvaarii  Bleeki^.  Nrd.  Tydikr.  Dierk.  II.  -J9H. 
AfaHllinitnflfH  irigtl'X'*'"  >'■»*>.  EnumeiHtin.  IT-S.  Vfl6.  <Uba. 
.lmi«fftM<fv„-,„H  .,mulrU^«-«- .  smiii.  1.  .■„  lUT,  l«f«. 


MiMinippi  Kiver. 


Katnil)  LIX.  TETRAUUONTID.*.     The  Puffers. 


Body  oI>long  or  I'longatt 
Itelly  i'apal)le  of  great  inl1ati< 
weak  uikI  nxivable,  not  r<><iU'< 
i«jrt  of  i-araiiaee,  apprciai-hin^ 
each  }aw  i.->  divideil  liy  ii  intNli 
noHlril:-  various.     Spimxui  don 


lioKlel 


.ol.]-. 


ndrt 


rilii<;  ]Hi*ti>ral  tin^^fhort  and  b 
Meilifnintals  ani<'ulale<l  with 
jeetiiit;  in  front  of  frontalf;  jhi 
narrow,  little  pnmiinent  l< 
i-l»>e  in  fmnt  of  pei'tonili<:  i 

Then'an-alH.iit  10  genei 
or  mndy  l«ttom  where  there  i 
habit  iif  lining  the  ftuniai'h  w 
Not  useii  as  fmKl,  the  flenh  li 
inched  in  length. 


ib'iially  little  i-oiiiprettieil,  wmietinieM  very  broail;  head  and  nnout  broad; 

i;  skin  maleleai,  iu<ua[ly  more  ur  lew  prickly,  npinen  or  ]}rirkleH  iiHiially 

;  ill  one f:eiiii)'  ( KiJii/tpinti)  the  i-kin  in  aniie<l  with  Niny  «niteif  fonnin^a 

that  Avn  ill  fMnic'uni;  Itvlb  iiinfliient,  fomilnic  a  wirt  <if  lieuk  whii-h  in 

sntnre;  niaxillarieH  i-nrve<l  »ntwanl  liehiiid  premaxillarieH;  li|w  full; 

ami  veiilrul  hnn  wanting,  tinx  i-oni|H>s«il  cif  Mift  ravM  only;  durHsl  fin 

inal;  i-jiulal  tin  tlii<liiii't;  no  ventral  fmr<,  jH-lvir  iHineiindevelopeil:  no 

I,  up|)errayMlo[|giwt;  i^iidal  tin  ami  itf  verlebr.e  niinnally  ileveloped. 

inKH-i'ipilal,  |>iicitlrontal><  mntineil  ti>  8idei<.  ethmoid  more  or  lei<H  pr<>- 

>titfnintal!<  ex  tem  lint;  out  wan  1  ao  far  at<  fn1ntal^';  proi<ethmoid  tihort  and 

;  vei1el)n»?  few,  7  or  K  —  H  tt>  IX     (iill-o|H'nin|(8  small,  plai'eil 

-blailder  prexent. 

ni  and  tiO  siHi-ie?'  nf  this  family  inliahiting  warm  fvaf  and  foumi  »ii  s<ift 
iu  joiiui-  \enetation.  They  are  sluggish  in  movement  and  noteil  for  their 
ith  air.  When  ■lii'turtii'.l  they  ihen  Host  on  the  siirfa.v.  Iielly  iipwanl. 
iiig  ill-Havimil  and  reputed  poisonoiu.     None  of  them  over  Vi  or  15 


26fi  nri,i,KTiN  ok  thk  vinitki)  staths  kisii  commission. 


iiul  iipvniiiRii:  Iniiiul  ri-gli 
:.  Diiml  anil  nnitl  ttna  nim|Hnllvi.'1>'  limg,  fati'Jiiu.  «u'h  i>[  1-i 
H  iliMliii'i  [MplllH^  inunniH  labKn  uii  iipiwr  part  i>[  hiwl  i 

-.  ]>iirMil  uiiil  Hiiii]  lliiK  iHimimrHtivrlj  shurt,  nmiKk-cl,  uu-li  >i( 


nd  <i 


yn:  niwIiilH  wHdle.  or  nesrlir  hu.  ■ii>t  [ormliiir 
idcB  iif  tKirty  vi-ry  cmiipli-uiiuii. 

r>:  iKMrllHHiHiiminiluliLlinllnw.aliDiili-  (i<r 


(pnihahlyl  a«  in  .iphefri'tn.    KluvlnIilP Klxi-ii's rimiMKsiN 

0«nDi  1S3.  LAOOCBFHAIUS  SwftinioD. 

Ikxiy  comiiarutiwly  olongate;  wkiii  simxith  or  variouiily  prickly,  pricliUs*  iiii«it  lii-vi-lopeil  on 
alxloiiieii;  ulxluiueti  <'iti>ubto  uf  very  grvM  hi  Hut  inn.  Ihinial  utid  aiial  mthcr  lonK.  fulcatt',  12  ti>  IT)  niyx 
iiu'li ;  laiidal  luimto.  Notttril  without  cliMiiit-t  |>apitU,  omii  with  two  ilistiiict  upeiiiugn;  ihik-ouh  tiilmi 
<iti  upper  i>art  tif  lif-iul  and  iin  nidiw  ot  body  very  conHpicuouii.    I>i>wt-r  side  of  tail  with  a  fold. 

Tiie  fifht-M  of  thin  iti-niu"  arv  chiefly  tropit^i,  IiagiHxphalni'  lagnerphahm  ivachin);  the  cimihIs  <if 
Routhem  Eun>i>e.  Vertclinc  alMHit  8  4- 13  =  21.  Tlie  iiicnamwl  nirnilxr  of  verlt'bni'  and  uf  ravH  in 
vertiml  liiiH  mark  a  transition  lowani  the  allieil  family,  Iti'mrFkhiiiliv,  in  whii'ii  there  are  a)>uiil  '2S* 
vertebne,  ihe  dcinMl  rays  alKint  Hfi,  the  anal  ;10. 

n.  BiKly  I'lollgXr.^:  hiaul  .l.K  111  li-inflh;  .iuplli  i.& lmigaltii.'r^\ 

on.  BiHly  KtiHit:  liiaid  ^.Hlii  luiiglli;  dvplh  *.n nnchj/aphiilu^ 


323.  Lagoceptaalus  Isevi^tui 


(i,ii 


uH^h  /'»/.■.■;  •' r.imlH„-ir : 


t'llfjll. 


Heaii  ;{.:(;  depth  4.:!;  eyu  4.K;  nnont  2. 1 ;  in' 
Body  elciiii^te,  roliui't,  caudal  pedunclf  \>iu)t  anil 
shurt  iipincK  which  are  dcpremeii  wiien  alaliuni'ti 
blunt;  upper  jaw  with  twii^'reat  linuul  t'onllneni  i 


prorbilal  2..1;  IX  1 
Hk'niler,  alxlomei 
:<  <letlHtc<l.  xkin  cl 
iciwirlt'.'th  with  a 


I;  A.  12;  ]>ectoral  1;  candai  l.S.'). 
greatly  ilistenKihlc  and  Hct  with 
I'wherc  miuintli;  lu'jul  larp-  and 
iiniian  nutiire;  lower  teetli  mnch 


{■mallfr;  ^dc  of  IhhIv  He|iurate<l  from  lielly  by  a  ridts.*  or  angle;  linif  of  nuiiiinH  poreri  iinnind  eve  and 
on  lop  of  hcail  amied  with  weak  Kpineit;  isiidul  hinate. 

Colur  in  ripirit,-;  I'nrjilc  above,  nearly  black;  side  dirty -I'll  very,  ln-ily  wliite.  The  youn);  have 
three  briiud,  dark,  tninHvenie  Imndx  <m  Itaok  of  trunk,  one  on  {ledniicle,  one  IbronKli  Iwm-  of  dor>>aI, 
and  one  op]Ki!<ile  itei'toral;  Mimilar  narrower  baiidn  on  top  of  head. 

Tlie  Hniootli  pnfter  in  a  lar)^,  KhiggiHli  Hnh,  reaching  a  leni^h  of  2  feet,  and  of  no  vulne  uh  fuiHl. 

It  iH  found  in  \»y»  and  river  moiithti  from  Ca|Hi  IVhI  to  Brazil;  it  ix  ci non  wmthwunl,  lint  rather 

rare  n<irth  of  Cajie  llatterao;  reci.-rdeii  tnun  New  York,  (^hiiMpeake  Bay,  Charleston.  Kin'aynf  Bay, 
Key  Went,  PeHBainila,  St.  Johnu  River,  Tortu|$ai>,  Oriba,  and  Jainaim.  Konad  by  uh  at  Palo  Seen  and 
Hayi^ex,  uiuet  uf  our  apeciinena  being  youn);,  oidy  '2.h  to  4  inchea  long. 
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OtiraeioH  ctUhriffpfatto  fihlonijii*.  Artt'<!i.  <n*nera  Pist'inm,  KenusiVK.  vpooUfi  13.  1738:  fiilK'T  orhi*  tagocephnlun.  Givw,  etc. 
T/trndnn  l:rriijaftm    Linnaeus.  Sysl,  Nal..  <*d.  XII.  411.  ITiW.  Charl«'s|on.  S.  i\:  IVh'v.  Fauna    Puerto- Riquefta,  3IU;.  ISSl; 

Stahl,  1.  v..  SI  and  HIT.  1W3. 
TdnKitm  rurru/f  Mitrhill.  Tnins.  Lit.  and  FhiUis.  S<k*..  I.  1«1.>.  471,  New  York;  youn^. 
Tctrwhm  iimthctiuUiciit  Mitehill.  Tran.«*.  Lit.  and  }'hiUi«(.  So<-..  1,  ISl.i.  474.  New  York. 
T*iro<l*rtk  p<irhyc*i»Ualut,  Ranzaui.  Nov.  C'omm.  \v.  ik'i.  Inst.  IW^non..  IV.  73.  pi.  11.  fig.  2.  1^10.  Brazil. 
HiAaninthHit  ni*Uuu>thH»  Gronow.  Sy>t.  Nat.,  ed.  Gray,  24.  1K54.  Carolina:  !j«i«<ed  on  TftnttUm  la-rh/tUMji  of  LinuHfUs. 
TitriHioH  iiit*iJntuM  F*oey.  .'<ynop«is.  4:t2.  Ihi'j*,  Culm:  younjf. 
hn/iHypfuiiftit  lirn'tfutn*,  J<^>rdan  Jt  Kverrnaiin.  I.  v.,  17JS.  IS**. 

Oenni  124.  BPHEROIDEB  Lae^pMe.     Swell-flthet. 

B<xiy  oblong,  not  elongate;  ^*kin  variously  prickly  or  smooth,  Bouietimes  with  cirri.  A  single, 
Hhort,  niniple  na^ial  tube  on  each  side,  with  2  rather  large  openings?  near  it»  tip.  Dorsal  and  anal  fins 
short,  little  falcate,  of  tJ  to  S  rays  each;  caudal  truncate  or  rounded,  rarely  slightly  <-oncave.  Vertebra? 
8-pl0=18.  Frontal  l>ones  exiiandetl  sidewise  and  fonning  lateral  roof  of  (»rbit.  ]NM4tfn»ntals  lhnite<l 
to  porterior  jMirtions. 

Spei'ies  ininierous,  in  warm  seas;  largely  Ainericran.  Our  species  represent  two  well-niarke<l 
subgenera,  the  extrenu's  <»f  which  appear  very  different  from  each  other  9r>  far  as  the  skulls  are 
conceme*!.     Some  typi*^!  sjiecies  (»f  Sph^roidi'S  approach  (MiUhigaster  in  narrowness  of  fri>ntal  an^a. 

SPHEROIDBS: 

fi.  skull  very  narrow  iilxtve.  inten>rbital  area  more  or  le&'t  crmeave,  2. *>  to  0.5  times  in  lon^h  of  lont?  <«nout,5  to  12  times 

in  head:  9ide<*  of  b(»dy  usually  with  M>mall  dennal  flai*!«. 
b.  Inten>rbital  -itae**  flat  «»r  moderately  eoneave:  no  dorsal  fla[i«i:  hack  without  eurvi*<!  eros!-?<ireaks:  upfter  ray  of  caudal 

prcKliMH.*d. 
r.  Sides  of  head  and  l>mly  always*  hmoothextvpl  sometime?*  a  Ktrip  behind  pectoral:  spincitlarxer.  higher,  more  Rtellale. 

wider  a)>iirt  than  in  SphtrnhUa  m/irri/4i/ttit.  imfTuIarly  pla4*e<l  and  often  wholly  wanting:  side  usually  with  Mnnll 

denual  >li|w»or  flaps, e^jiecially  in  the  yoniiK- 
«f.  Li>wer  {mrt  of  side  with  a  x-rio  <»f  alniut  12  n»und  black  siNit**;  caudal  fin  barretl  with  black  and  white. .  itprntjlrri.'^l 
tUi.  Lower  fiart  of  «>idc  with  a  series  of  black  blotches  apiK^rint?  as  sluirt  vertical  ban*  i  never  n»undi:  caudal  tin  not 

barred  . .  * neyhdu* 

t-r.  Sides  of  head  and  Intily  always  prickly,  as  is  l»a<-k  fn>m  upi>er  lip  to  lm>e  of  doraal;  belly  prickly,  prickles  all  Mmilar. 

small, 3-roote<l,«iiifT  and  cl*iM*-set. never  obs«»lete:  nocirri:  back  with  dark  spots;  black  bloichi'son  sides  forming 

^ho^t  oblique  cn»s^llars.  thoM*  Whind  fK'ctoral  mueit  eon.spicuous:  caudal  nearly  plain,  darker  at  tip. 
f.  Color  dark-brown,  with  black  bl<»tchi*s:  a  serie?*  of  ab«>ut  a  <lozen  irregular  black  spots  along  under  hide. .  maruUUu* 
er.  Color  dark,  olivaceous  above:  black  blotcheson  lower  part  of  sides  in  form  of  short,  oblique  cnKfe^bars. .  manuoratu*.  22.> 

CHEILICHTHVS: 

an.  Skull  very  broad  above,  interorbital  space  broad,  flattish,  or  very  little  c<»ncave,  its  width  more  than  half  siXMit 
and  2.G6  to  4  in  head:  sides  without  series  of  dark  blotches  bounding  line  of  belly. 
/.  Caudal  tin  mundeil  or  subtruncate;  iMck  and  sides  with  many  small  irregular  black  s|iots;  no  series  of  larger 

blotches  bounding  tr<ige  of  belly. 
»/.  Dark  shades  on  back.  bn>ad,  ap(iearing  as  ground<*olor  and  cruased  by  pale  curved  crowbars  and  streaks  forming 
arcs  of  concentric  cin-les,  these  sometimes  broken  by  reticulations  everywhere  pn>fusely  spotte«l  with  black 

in  adult;  snout  somewhat  pnj<luced •. UtitudiHeutt,  226 

jf.  Caudal  fin  lunate  or  tnincate.  with  angles  acute  or  pn^uced. 

h.  I>«»rsal  raysH;  Uidy  more  or  Ic*  prickly,  a lx»ve  and  below;  i^At*r  brownish  above.  vermiculate<l  with  paler:  eye 

broader  than  interorbital  space  lin  young  of  4  inches) trichttcrpkalu* 

hh.  Dorsal  rays  10,  tsidy  (in  adult  i  ever>-wliere  perfectly  smooth;  interorbital  space  broad,  iMjual  to  snout  and  twice 
diameter  of  eye:  bn>wn,  with  darker  spots  aU^ve parhythuif  <• 

224.  Spheroides  speng>leri  (Blochi.     SffUhfru  I^iffer;  Swell  Toad;  Tamlntr:  '*  TnmhfjrU.'' 

Heail  2..38:  eye  5;  siumt  2;  intemrbital  7;  L>.  7.  Head  com pre«se<l,  long;  sn«»ut  very  long,  pn»ti1e 
from  tij*  of  snout  to  al>ove  eye  rising  j^radnally,  slightly  concave  in  fnmt  of  eye;  inten»rbital  sjjact* 
narrow,  con<-ave,  slightly  wider  than  in  N.  mphefu^;  jxisterior  i>art  of  Ixxly  usually  sm(M>tli.  with  a 
numl)er  of  small  white  dennal  fla|»s;  anterior  ] tart  of  Ixnly  usually  covere<l  with  small  stiff  prickles; 
region  l>ack  of  eyes  and  ])etween  |K?<'toralsand  entire  under-parts  from  throat  nearly  to  anal  lin  prickly, 
tlnise  underneath  strongest;  head  wholly  nake<l  alnive,  a  few  weak  prickles  on  cheek  and  a  few  on 
posterior  i»art  of  thrrwt. 

Color  in  alcohol;  Dark  grayish-brown  alH»veon  head  and  b<Kiy,  thickly  covered  and  mottle^l  with 
black  nr  bn)wn  spots  and  j>aler  areas,  sj>ots  <»ften  gn»u|H?<l,  fonning  blotches;  under  ]iarts  white;  tip  of 
chin  j>ale.  l>eliind  and  on  sides  of  which  is  a  broad  dusky  IkihUt;  darl^  of  side  l>onlere<i  lielow  by  a 
line  of  alx»ut  12  roimd  black  siK>ts,  varying  somewhat  in  size,  but  averaging  alxmt  size  of  pupil  and 
iris;  (MN'toral.  dorsal,  and  anal  pale;  caudal  rather  distinctly  ban^l,  a  broad  dark  bar  at  base,  then  a 
Homewhat  broader  pale  bar,  next  another  bnad  darkish  Inr,  tip  of  fin  pale. 


2fiS 
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The  ciiiTPtit  lioMTiplioiiM  «t  S.  x/irwfliTi  liHvc  Iki'ii  l«i<nl  jwrtly  on  KiM^'imcnii  of  S,  nephtln;  an 
I'lilinly  <liHtiiic-t  Hiwi'icH,  wliii-h  Iiiih  Im-cii  n.TifiiM-il  with  llic  }ini<ciil  out-.  Tlii!  tu'<i  »\tn-\v«  differ 
iiiarktMlty  in  llie  very  itifit'n>iitly-)>liHjic<l  li«ul  hiiiI  ■■olorutinii.  In  S.  h/h'iii/Iit!  the  hiiul  in  in.in^  Hlender, 
iiiiout  inurli  lnii|».T,  iirolllt^  ktH  xlee|i  luxl  Inwt  ooncave,  und  llie  inteivirliiul  sonieuliHt  wiiler.  The 
ntUtr  fit  S.  iif/ihi-liin  rt»iciiil>lei<  tliat  nC  .S'.  marmartttuii,  mm  iI<hw  aliwr  its  iihspt.';  rhi>  H|iutH  along  fide  in 
S.  mienijler'  an-  nrnially  uesrly  nmiiil,  wliile  in  .S'.  iirpheluii  tliey  are  never  mnnd,  but  are  oblong  iir  whcrt 
vertiiai  Im™  inviidiii^  Ibe  wbitt' of  lower  partx  from  the  dark  fide;  the  Hjiots  in  N.  x/M-n^ibrian'iLlwuyH 
nion>  dii^tiiH-r  and  the  I'Htidal  tin  is  always  Imrred,  a  elmrai-ler  which  may  Xw-.  regardeil  iu<  dii^not>tie. 

An  inhaliitant  of  Ibe  Wecl  Indieii,  north  to  Florida;  re<'orded  fnmi  Tortii^a><,  Key  Weirt,  (iardeii 
Key,  Biw-ayne  Bay,  Big  (.iBsjiarilla,  anil  Tanipa;  alno  from  Cuba  and  Martiniiine;  connnon  al>uut 
I'ortii  Kii'ii,  NpM-iinenH  liavinK  tx^n  "htaiiied  ai  Ran  Ant^mio  Briilge,  Puerto  Real,  Pujanlo,  Cnlelira, 
and  San  (ieroninio;  niOHt  of  the  »)H-eiineiit<  an^  »)mall,  but  the  lish  attains  a  length  of  alxmt  a  (ihiI. 

TWrwI'in  ttim-ilrrl  Uliich,  Ii'hlliyi>lr«lH.  I,  \1t!>,  jil.  H4.  ITtO.  Kanl  lliilifK. 

/r  mriKlim  liiuHuer  Lbi'l^p»<I<-.  HM.  Nnt.  IMli*..  I.  ntH,  ]i97.  MHrtlnfq>»':  "'l  »  drtwlng  by  I'lumler. 

f^SpMraidrfufcrrniKUnSpMi,  HIsi.  KBt-PufsB,,!!.  I,179S,  MarUnlque;  on  ■  Irunt-vlPH  ilmwItiK  1>)  riiimicr. 

TMrodoaptumltH  BIih'Ii  Jl  Si'hiiL'iikT.  SyM.  lehlh..  MS,  IHOl,  MarllniqUi':  aftii  Ijtii>vl>-, 

SpliKroldaialKniiMia  Plllut  villKmi  of  LwOpiVli:.  VI.  -m.  IHSl.  Martlntqiic, 

■HiriMlan  tiiniiiliiA  Pney.  B>-niii»Ii<.  4K!,  IHSH,  Cuba:  not  of  Uitphlll. 

.ijyA>Tuufriia;ii'n!fIn-JJi)nlan  AEvennanii,  1T3&  UiSS;  lnp>flnnty:  cti.i>'rl]>li<>ii '"■■''■«^1  ""■>  ilinl  i>(  ,s'.  uii^iiiu. 


226.   Spheroidea  marmoratuB  (Itanzani). 


.v'„,,.i  ni<.»'-fi>h. 


Head  2.75;  .le|>th  4;  eye  4..''>  in  liead;  Hionl  lonx,  l.lUt  in  hrad:  I).  7;  A.  ft:  I*.  14.  Outline  of 
hewl  coiK-ave  in  front  of  eye;  eye  fiilJ  and  liijrli,  ils  dlftam-e  alnive  a  line  ilrawn  from  eiirner  of  mouth 
U>  u)>|wr  liaw  (if  iH.'1'toral  eijnal  to  itn  longitudinal  diamelvr.  Inlerorbilal  n|ian'  very  narrow,  grooved, 
its  width  e<|iial  to  Ibat  of  [lujiil.  NoHtrilx  at  end  of  a  tul)e,  nitualed  aUiut  e*iually  distant  from  end  of 
Hnoiil  anil  piwlerior  eiige  of  eye.  tiill-o)K'ning  iijual  to  Iwse  of  jxi'toml,  but  bigber.  length  of  iwuhd 
)>e*lnni-]e  from  unal  2  in  head,  l.<.-ngth  of  bead  iijual  to  half  of  dietaniv  in  front  of  [hinul.  l>ost«rior 
rays  of  donail  l.S  in  longest,  which  are  'Lh  in  head.  I'edoral  very  bniait,  foldiiiK  fan-like,  ma^iiM 
•H'sllopeil.  Imiadly  mundeil,  lowei^t  ray  l.S  in  up|>er,  whieh  in  2.7.1  in  heail.  Caudal  Tin  Hlit;htly  longer 
than  distanct!  of  its  Iihsc  fnini  dorsal,  its  rayi)  all  of  e<)ual  length,  1.57  in  hea<l.  Prieklt^  on  vential 
nnrtiu-e  l)etwe(^ii  I'bin  and  vent,  extending  on  fide  of  he.ad  in  front  of  i>eetoral  fin,  on  side  liebind  pee- 
toral  tin  to  vertieal  from  doniBt,  alx've  from  nostrilH  to  dorsal;  only  HUout,  axil  of  pectoral,  and  luudal 
jNilnni'le  naUed.  I^^teral  line  very  faint,  extending  olili<inely  upwar<l  from  side  of  Hiiont  under  eye, 
then  liai'kwanl,  eur\'ing  slightly  dowimiiril  under  dorsal,  mofl  dixtinH  on  side  of  tail. 

Color  in  aleohol:  Aliuve  verydark-bnmn.  with  htai'k  blolehes,  rridesligliter,  with  very  paleretieu- 
lations,  a  series  of  nls.iit  a  dozen  irregnliir  blaek  s|).itH  along  lower  side;  lielow  white;  eandat  slightly 
dusky,  with  no  indications  of  bars;  other  tins  colorli-ss. 
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This  spet'iep  differs  from  Spheroidif^  i^ftenglcri  in  the  high  and  prominent  eye,  very  narrow  inter- 
orbital,  ptrongly  <'<:>ncave  outline  of  snout,  extensive  distribution  of  prickles,  and  in  (Y)lor.  It  is  found 
in  tlie  West  IndieiJ  to  Brazil;  reeonie*!  from  Brazil  and  Jamaica;  coninion  in  Porto  Ri****,  the  collection 
containing  s{>ecimens  from  San  Antonio  Bridge,  Aguadilla,  Mayaguez,  and  Hucares. 

Trtrodon  mnrmorntun  Kaiiizani.  Nov.  Coinm.  Ar.  S<-i.  Inst..  Roiioii..  IV.  1840.  ?J.  pi.  10.  fiif.  1,  Brazil. 
Sphertpitlf:'  marmtfrntu*,  Jonlan  <&  Evermann,  1.  c,  \T$i,  isys. 

226.  Spheroides  testudineus  (Linna>us).     '"  Tamfn/rir^'  TnmfMtr;  <iU^H-finh;  Ptijftr. 

(IM.ATE  41.) 

Head  3;  snout  UK^lerately  long,  2  in  hea<i;  eye  small,  alxmt  7.5  in  lH»a«l,  neart»r  gilUo]H'ningthan 
cn<l  of  snout;  interorbital  width  4  in  head;  D.  S;  A.  6;  skin  of  ]>ack  from  nape  to  lief  ore  dorsal  (in 
covered  with  small,  sparsely  set  pricklet*;  belly  from  throat  to  anal  with  prickles  which  are  rather 
large  and  closely  set;  axil  usually  prickly,  these  prickles  rarely  wanting  or  obscure<l ;  sides  sometimes 
with  cirri.  Back  dark-olivaceous,  with  whitish  curved  lines  and  streaks  paler  than  the  ground-color, 
these  streaks  usually  arranged  as  follows:  A  circle  or  rhomb  on  middle  of  back,  in  front  of  dorsal  fin, 
this  surrounded  by  an  ellipse,  the  ellipse  sometimes  broken  up  by  cross-streaks;  ])efore  this  3  or  4 
cross-streaks  extending  downwani  and  backwanl,  one  at  nape  and  one  l>ehind  eyes  connected  on 
median  line;  l>ack  ancl  sides  with  many  irregular,  roun<l,  ))lacki.'«h  spots  of  clifferent  sizes;  a  dark  bar 
at  base  of  i>ectoral;  caudal  dusky  at  liase,  then  pale,  i>osterior  lialf  blackish:  skull  not  very  broad, 
interorbital  area  somewhat  concave,  prefrontal  grcK>ves  narrow.     I>ength  a  fo«it  or  more. 

An  inhabitant  of  the  West  Indies,  generally  common;  occasionally  ascending  rivers;  raniring 
north  in  the  (iulf  Stream  to  Woo<ls  Hole;  recorder!  from  several  points  in  Florida  an<l  apparently 
common  in  Porto  Rico,  the  collections  containing  specimens  from  Palo  Sei'o,  Aguadilla,  Mayaguez, 
Enst»nada  del  Boqueron,  Fajanlo,  Hucares,  San  Antonio  Bridge,  and  Isal)el  Segun<la:  taken  by  Mr. 
Gray  at  San  (ieronimo;  reconle<i  also  from  Jamaica,  Dominica,  Puerto  Cal)ello,  and  Brazil. 

n*frncion  ohlnn{tn*  (Hnhrr,  .Vrtedi.  Genera  Pi«cium.  60:  after  Chisins,  WilliiKhby.ele..Brtlk.Aiii«»«*ii.  Acad.  l.-'iOl,  1749. 

Of/«V  brri*^  rarUffntuft  (the  <ilol)e-fij«h ).  Tatesby,  Nat.  Hist.  Cantlina,  pi.  *>.  1743,  Vinnnia. 

Ttirandon  Untwiinru*  Llnn*us.  Syst.  Nat.,ed.  X,332. 17nH;  based  on  Balk  and  Artedi. 

.'  Trirttdim  fninrtntuft  Bhuh  A  S<'hneider,8yj«t.  Ichth..  .SOe.  1801, Brazil. 

Tfirodon  (}*nmfiriru*  Bl<K'h  A  J^ehneider,  Syst.  h'hth..50J^,  1801,  Vlrj^inia:  after  Catesby. 

Trtnnlon  ammiHTtjpttis  G«»»<e.  Nat.  S<»j<)uni  Jamaioa.287.  ISSI,  Jamaica. 

AiwhiiUfrntnf  rttirulahif  (Knup)  Richardson,  Voyage  Herald,  161, pi. 31, 1H54:  not  T*1ri>tiou  r*iirtUari*  Bhx-h  A  8<-hnclder, 

which  i.«  Trinxlon  t f*tuflhit  inf  Blotch,  not  of  Linna^ns. 
Iltjiftitnthui'  lehninthfff  GTtmow.i^yst.  Nat..ed.  Gray. 24, 1854,  American  <K-ean. 
Tfirtflou  tmitniinruM,  Poey.  Fauna  Puert<>Riquefla,;V17, 1881;  Stahl,l.c..81  and  167, 1S?<3. 
sphiroUUg  UMuflifif  «*•.  Jordan  &.  Evermann.  1.  c,  1734. 1896. 

Family  LX.  CAXTHIGASTERID.^:.     The  vSharp -nosed  Puffers. 

This  family  includes  small  puffers,  similar  in  external  apjiearance  to  the  Ttirao<fniifiH.r,  hut  with 
the  snout  sharp  and  the  l^ack  mort*  or  less  compressed  or  ridge-like.  The  skeletal  chara<'ters  hy  which 
the  >?n>up  is  define<l  are  thus  jriven  hy  Dr.  Gill:  Medifrontals  separated  from  supnunvipital  ])y  inter- 
vention of  sphenotics,  which  are  connected  and  laterally  expanded,  Init  short;  prosethmoid  prominent 
alHJve,  enlanje<i  and  narn)we<i  forwanl.  Vertehne  ahout  8  -  10.  Hea<l  compressc<l,  with  a  projecting, 
attenuatt^l  snout;  «lorsal  and  anal  short,  few-raye<l.     Xcjstrils  ohsolete,  imperforate. 

One  genus,  with  15  sjHJcies,  fouml  in  the  tn)pical  seas;  none  over  5  inches  in  length. 

Oenai  125.  CAHTHI0A8TEB  Bwainion. 

Characters  of  the  gi»nus  indudeil  ab<.)ve. 

227.  Canthi^aster  rostratus  (Bl«H'h).     Shnrfk-wuttil  Pujfrr. 

Head  2.();eye3.6;  snout  1.7;  inten>rbital  3;  D.  G;  A.  S:  cau<lal  of  9  rays,  !.♦>  in  hea<l.  \  tetraodont 
with  a  pHxhut**!  and  iiointe<l  snout,  elevated  and  somewhat  compresse<i  ha<*k,  and  the  l)elly  and  l>ack 
with  weak  prickles. 

Color  ill  life:  Back  and  one-thinl  distance  down  side  olivaceous,  rest  of  U^ly  j>ale,  demarcation 
rather  ahrupt,  an  ohiong  black  hlotch  extending  downward  and  forwanl  from  front  of  dorsal;  alnuit 
12  narrow  blue  lines  radiating  from  eye;  snout  with  G  of  8  similar  lines;  side  of  head  with  many  smab 
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blue  HjK)t*<,  fainter  oiiph  si-attored  over  b<j<ly;  a  group  of  finger-like  \wLn*  upwanl  from  Ilwuh*  of  anal,  and 
another  l)ehin«l  the  firnt  on  caudal  i)e<hincle;  fins  pale,  ext'ept  the  eaudal,  which  haM  w»nie  orange  on 
middle  rayn,  upi>er  and  lower  rayn  brown,  their  baseH  em*h  with  a  black  blotch.  In  spiritH,  much  the 
same,  the  blue  iKH'oming  brown. 

A  small  and  prettily  colore*!  puffer,  not  unt*ommon;  found  in  the  West  Indii^j*,  north,  in  rather 
deep  water,  to  the  banks  off  Pensacola;  also  in  the  Madeiras  and  Benmidas.  Seven  examples,  1.75  to 
2.75  inches  long,  taken  in  the  seine  at  San  Antonio  Bridge  and  Fajanio,  and  2  frtnn  San  Geronimo. 

TtttiHUm  rortratm  Bloch,  lohthyol.,  1,  pi.  1-16,  17K2,  India. 
Tctrodon  raphtnttuH  liowo,  Prrx^  Zool.  S<x'.  l/Jiidon  1831),  iK),  Madvira. 
TctnHton  oritdtutt  Toey,  SynoiwdH,  433. 1868,  Havann. 
Cnnthigtiftcr  rogtraiiw,  Jordan  &  Kvormann,  1.  c,  1711,  1898. 

Family  LXI.  D10D0NTIDi€.     The  Porcupine-fisheb. 

Body  short,  broad,  ilepressed  al)ove.  Belly  m<xlerately  inflatable,  covere<l  everywhere  except 
on  lips  and  caudal  pedimcle  with  spines,  which  are  usually  2-r(K>te<l  or  8-rootiHl  at  their  Ixmy  basi». 
Caudal  pe<luncle  short  ami  sU»nder.  Mouth  moderate,  terminal,  each  jaw  covertnl  with  a  lK)ny  plate 
like  the  l)eak  of  a  binl,  tht^si*  not  divide<l  by  a  median  suturi*.  Nostrils  on  each  side  forming  a  small 
tentacle,  usually  with  two  openings.  Eye  rather  largti,  gill-o|>ening  nuNlerate,  inuntnliately  in  fnmt 
of  jHH'toral,  whi<'h  is  short,  broa<l,  and  rounded.  Dorsal  and  anal  fins  short,  similar  to  each  other, 
rounded  in  fonn  and  j)lai*e<l  iK>«teriorly. 

The  DioihrntUUv  comprise  al)out  6  genera  and  15  8pt»cies,  sluggish  fishw,  living  on  the  lK)ttom 
among  weeds  and  corals,  in  tropicAl  seas.  When  disturbed,  they  swallow  air  and  fl<3at  l>elly  upwanl 
on  the  water.  Their  capa(?ity  of  inflation  is  very  much  less  than  that  of  the  Titrno*ioutidir,  fn>m  whi(;h 
family  they  differ  chiefly  in  tlie  stnmger  armature  and  in  having  no  division  in  the  lK)ny  plate  of 
either  jaw.  Kari>ly  ustnl  as  foo<l,  l)t»ing  generally  reganle<l  as  poisonous.  The  sjiescies  are  mostly  wt'li 
known  in  collections,  the  singular  form  having  attracted  the  att<>ntion  <»f  travelers  in  the  earlii»st  times. 

a.  Dermal  oHHitlcationH  very  mnall,  each  one  2-rooted,  with  tlno  flexible  Hpino  i>r  hair-like  brintle.    Na-nal  tenUiclf? 

present Trichodiodon 

oa.  Dermal  o«Biflcati«»nM  mostly  2-rooted:  spineH  rather  slender,  hut  Htiff  and  erectile.    Nasal  tentacle  simple,  with  2 

lateral  oi>eninK» Dioikjn,  126 

oaa.  Dermal  owiflcationn  all  or  nearly  all  3-rooted,  each  wHh  a  ^hort,  Ntiff,  immovable  npine.    Naxal  tentacle  simple, 

with  '1  opt»ning8 < ('hiu)m v(terit8,  127 

aaan.  Dermal  orwiticationn  ol  flattish,  papery,  ^r  cartilaicinous  plates  with  minute  hair-like  iwtpillie:  nostril  short,  entire, 
wi th  2  lateral  opcni njrs Lyo8PH J!r a 

Oeniu  126.  DIODON  Linnsiii.     Poronpine-flihei. 

\^^^\y  robust,  Iwlly  mo<lerately  inflatable.  Dennal  sj)ines  strong,  stiff,  most  of  them  2-nK»ted  and 
eriH'tile,  a  few  8-rooted  and  therefore  immovable;  l)oth  jaws  entire;  nasal  tuln?  simple,  with  two  lateral 
oi)enings.  Pe<*torals  broa<l,  their  margin  undulate,  upi>i»r  lobe  longtvt;  vertical  fins  nmnded,  dorsal 
and  anal  short,  iHwteriorly  insertetl,  similar  to  each  other. 

Foun<l  in  tropical  seas,  the  few  si)ecies  l)eing  very  widely  distributnl. 

rt.  Spines  terete. 

b.  Frontal  sjiines  not  as  long  as  poat^itectoral  spines  ( in  adults  not  half  as  long,  alxtut  as  long  as  eye):  predorsal  spini^s 

ver>'  short,  3-nK)te<l,  flxtni  or  nearly  s«);  20  spines  in  a  series  In^tween  snout  and  dorsal;  iKiNt-iK.'ct<»ral  spines  very 
much  elongate,  especially  in  adult,  shorter  In  young;  dorsal  niys  \h\  anal  Vr,  upper  lobe  of  pwtoral  littlo 
longer  than  l«»wer.  A<lult  above  everywhere  covered  with  round  black  sisits,  these  largest  in  front  of  dorsal, 
smallest  <»n  nakinl  area  about  mouth;  white  below;  fins  profusely  siK>ttc<i  with  black;  young  with  fewer  siK»ts. 
iMit  never  with  large  Idotches hi/rtrir,  22s 

66,  Fr»»ntnl  spines  long,  usually  longer  than  i>ost-pcctonil  spines,  alwut  twice  as  long  tus  eye  in  adult;  preilorsal  splni'> 
Hot  «liortene<l,  2-nK>ted,  ere<'tile;  14  to  17  spines  in  a  series  between  snout  and  dorsal;  iKjist-)>ectonil  s[>incs  not 
f^lK'i'ially  elongate,  their  development  variable:  d(»rs»il  niys  usually  12;  anal  12:  i>e<'toral  broader  than  long. 
Its  upi>er  lol)e  [Miinted.  lower  lobe  rounded,  BcKly  marked  with  black  s|M»ts  and  blotcht»s,  irregular  In  size, 
'  U'^ually  a  broad  black  Imr  from  eye  to  eye,  continuinl  Ih'Iow  eye  as  a  narrow  bar;  a  broad  bar  across  (M>ciput;  a 
blark  bl(»l<h  alnivt'  «*a«h  fKH'toral:  a  short  bar  in  front  of  dorsal;  another  in  which  dor>«a]  is  insi'^rted;  a  blot»*li 
tK'hind  iK'cioral.  and  many  small  spots  and  blotches  on  upper  |vart>4;  flns  with  few  sfiots.  usually  unmarkctl  in 
the  young hitltit^nnlJuts.  22'.i 

an  "Spines  compn'SM>d  lalrrally,  short;  \:^  spln<"<  in  a  siTic^  lH'tw«*<'n  snout  and  dorsal:  up|K«r  jsirts  t-ovfr***!  wiili 
round  spotM,  thowe  about  {>ect4>ml  sometimes  confluent  into  a  blotch:  flns  immaculate " maculift' 
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328.  Diodon  byatrix  Liiiiiw 


hir-Juli;  Erixii;  hafrm  Ei^iiim; '^Guniuiltimi." 


Hcail  'A;  ik'pth  'A.h;  J).  VA  to  13;  A.  l:{  t<r  |.=i,  SpiricH  Rtrung,  djlalt'd  al  baei',  with  a  pair  of  )itu«il 
jn^Hivii';  Friiilul  sjiiiira  ii'it,  aa  lon^  as  post -pectoral  spinc'e  (in  adults  not  half  as  lung,  abiiiil  af  long  aM 
fve'l;  iH*»t-pectoral  H|iinei<  li>ii)fer  than  any  otlivni,  especially  in  adult,  usually  u)N)Ut  as  long  as  prctonil 
tin,  those  (if  p(ielt.Tior  jiart  of  buck  and  tail  short  anil  bnuwl,  It'tooteil,  anil  therefore  not  oreclilei  jire- 
•loTval  s|line^>  very  ehort,  3-roirteil,  fixed,  or  nearly  so;  aliout  20  spince  in  a  wrios  lietween  snout  and 
ilorsal;  np|«'r  l<ilio  of  pectoral  little  longer  than  lower;  H|i|>er  and  lower  part  of  tail  with  2  or  3  iiairs 
cif  ;{-r<>>.>te"l,  ininiovalile,  rvcunihent  npinee.  Adult  alMivt-  evi-rywhere  i.nvere<i  with  mubII,  mund.  black 
s[><>I:',  Ilii-'H-  luiyest  in  fnint  of  dorsal,  sinallivt  on  nakeil  area  about  mouth:  while  below;  tins  all  more  or 
less  spolteil  in  adult,  nearly  jilain  in  younfc. 

This  siHi'ii-s  attains  a  length  nf  almit  'A  feet.  An  inhaliitani  of  the  trujiical  seas,  everywhere 
(■ounncin,  north  to  Lower  California.  Flurida.  and  Hawaiian  Islanils;  abundant  in  collections,  being 
iituffeil  and  lirieil  as  a  euriouity;  not  ueeil  as  fooil:  'ei-onled  from  tlie  Tortugafl,  Key  Wert,  Biscayne 
Bay.  an<l  Indian  Siveriii  Klorida,  an<l  by  Jorilan  t;  'Gutter  from  Jamaii'a;  not  seen  by  ux  in  Porto  Rico, 
but  rwunliii  from  there  by  Prof«esor  Poey  and  l>r,  I'lahl. 

iirhiJi  cMnatut  Kunili'lel.  Re  Ilivlbuii.  321.  \!i»,  Nnnhcrti  Oiisii. 

ilmiaaj-<r»  sinorn  MmrKrarp.  Hlit.  Mttl.  Bib)..  loS.  tMX.  Rmil. 

Otlmri-m  —„ir.,  Mim-n".  Artwli.  fjitwrn  Ilwluin.  m.  Ni>.  19,  J-». 

BriBi.  IVrni.  Dnr.  DIf.  t>kBU>.  Itlm.  Km.  (IiIm.  M.  iiI.  S,  11;.  1.  ITK;.  Havmiii. 

JMwIon  Aynfrfr  IJnnit1».SyiiI.N'iil..r<I.X.»>.IT.%In<liii:  Hflir  .^Ttt.'di. 

IHadm  'tfinini  Bl™-li.  Ifhth..  IV.  TV  pi.  lA  1W7;  net  o(  Unnipuo. 

rr /'«>'•"' •Pliimk-rl  IjirOpMe.  Hisl.  Nat.  F»i.w..  II,  I  and  10.  pl.3.  Ak.:;.  ITv.  Manmi<|iiv:  on  a  iltHWlnif  by  lliimicr. 

Diwl<>B  hriu-hMm  Blooh  t  Si'hnciiler,  SvM.  Irhth.,  M3. 1(W1.  Cuba:  aller  I^rm.  |il.  ■!».  fls.  1. 

pfwf.Hi  pm-kMhi.  Olivier,  M#iu.  Miu.  Hiji.  Nat .  IV.  132.  IdlK.  no  lomlllr. 

IKuiliiH  rrfilatif  iRiifinc»iue)  Bnaaparlp,  ChI.  Md.  Plsr.  Eur.,  K,  IMA.  Mi^itt-rraiitvu  .-M-at  n<i'i>U-ntHl. 

parmliiiil-mhiitlrU.  Pimy,  F^nna  PQeno-BiaQeOa.  1.  C  MA.  1N81;  PWhI.  t,i„  M  iinil  Inn.  1i«l. 

iMocfuN  h-nlrii  Ji^lan  *  Evprmann,  1.       —  """" 


98S.  Diodon  holacantbus  Liniueus. 

D.  12;  A.  12.  Very  similar  tii  IHudoii  hgtlrix,  but  with  fnintal  spines  usually  lonjrer  than  :ipine« 
lieliinil  iiei'loral,  almut  twice  »»  long  as  eye.  Predonwl  spines  not  shorteneil,  2-r'">te<l.  eriTlile:  alsmt 
U  ti>  17  in  a  wries  lietween  snout  and  donul;  imet-pectoral  spinex  not  ei>ii«rially  eloii^te.  liul  movable; 
|ieclonit  bnmtler  than  long,  ui>iier  loi)e  ixunlcd,  lower  lolie  ix)undeil. 

t'oloration  inucli  as  in  Diixliin  hiiMrij;  but  more  variable,  s|iots  fewer  and  larger:  usually  a  tiroad 
l)lack  Iwr  from  eye  to  eye,  coiitiniuil  lielow  eye  as  a  narrow  liar;  a  brotul  liar  ai'riB*  n-cipui;  a  black 
blotch  al)"ivc  eat'h  iHvtoral;  a  short  liar  in  front  i>f  dorsal;  another  in  which  dorsal  is  inserted;  a  blolcli 
liehind  pectoral,  and  many  stnall  sjHits  and  blotches  >>n  tlie  upper  jiarts;  tins  with  few  spots,  nioslly 
immacuInU'  in  yonng. 

Found  ill  all  warm  seas,  north  to  Florida  Keys.  I>iwer  California, and  Hawaiian  Islands,  iti>  range 
cotncidint!  with  that  of  IHodoii  hijiirir,  from  which  It  may  ]in>ve  to  lie  not  distinct.  The  ■lislinction^ 
are  gi-nenillv  evident  In  the  ailull.  but  voung  eMUiij>U>s  npjiarenllv  inlemieiliale  an-  often   funnd. 

l>.«<il.ly  llic  iw..  arc  rliflerent  s.-x<-s  of  the  sa s|n-<'k-H.     U-llgth  1   lo  2  f.vl.     The  single  s|..-,-inieu 

oliiaineil  by  us  was  seined  in  Guaiiii*  Bay,  January  2S,  and  is  a  inches  long. 
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Vraymcion,  Stt*.  9  and  15,  Klein,  HiHtoria  Pise.,  19  and  20,  pi.  W,  \\\i. «».  1710. 

Ostrnnon  ohlinifftu  hvtnranthu*.  Artedi,(Jenera,  60,  No.  20. 

DitKitm  hdocanthuit  Linnteus,  Syst.  Nat.,C€l.  X,  385,  175K,  Imlia;  bawil  on  Artc'fli;  niiNprint  for  h^iiiuthHH. 

h  Diodon  tachdl,  Lart^pMt',  Hist.  Nat.  Poiw.,!!,  la.  ITUS.  New  Cytherea. 

DUtdon  gpimmtttimu*  Cuvicr,  Mem.  Miis.,  IV,  134,  181H,  no  hn-ality. 

JHodonmciawtpjn'g  Kaup,  Wiegniann'H  An.'hiv  1855,  228. 

l\iraiiiodon  qundrimamlatm,  Bleeker,  Atl.  Iehth.,(fynin<xl.,pl.8,  rijr.2,  IStVi. 

Dhxlnn  viantlntwi,  var.  a,  Gilnther,  Cut.,  VIII,  307.    1870;  ba^tnl  on  IHttdtm  Uwhtf  of    I^eopMe;  St.  (.'ruix:  Janinirc 

Panama:  South  America:  Hawaiian  Islands:  China;  S4m>1<m)  Sea;  Indian  Oeeaii. 
KriLn  (fiuinabana  I»arra.  I)e.s<'.  I>if.  Piezas  Hist.  Nat.  (Uiba, 02.  pi.  29,  fiK-  2, 1787,  Havana. 
Diodon  litunmif  Shaw.  Gen.  Zool.,  V,pl.2,436, 1801;  after  DuttUm  Uichdf;,  Laet^nVle. 
Diotton  nmrmmaetdatiiM  (Mivier.  M6m.  Mil.**.  Hist.  Nat.,  IV,  VM>,  i»l. «,  1818,  no  hK'ality. 
DuttUm  itrjrninrulntvti  Cnvier,  Mem.  Mn».  Hist.  Nat.,  IV.  13f»,  pi.  7, 1818, no  l«K'ality. 
Dioifon  qundrivmndntitK  Cuvier,  M<:'m.  Mus.  Hist.  Nat.,  IV,  137,  pi. 6, 1818,  Otaiti. 
Diodon  intdtimaciUatu*  Cuvier.  Mdm.  Mil«».  Hist.  Nat.,  IV. i:«i,  18)8,  no  locality. 
Diodon  fn)iacanlhuit,  Jordan  &  Evermann, I.e.,  1746, 1898. 

Oenni  127.  CHILOXTCTEBUS  Bibron.     Bnrr-flihes. 

BckIv  broad,  depreHHt'd,  iiuKlerately  inflatable.  Dermal  npiney  short,  t*Umt,  iininovablo,  triangular, 
each  with  li  ro<its;  na8a1  tnU»  simple,  with  2  lateral  oi>enings;  tulw  sometimes  nmnthnl,  sometimes 
flatteniHi,  and  with  partition  feeble  and  easily  torn,  so  that  tentacle  appears  <lividt»<l;  caudal  |)eihin<*le 
short;  fins  snmll,  fonne<l  as  in  Dhximt;  jaws  without  me<lian  sutun'.  SjX'cies  numenms,  of  smaller 
size  than  those  o(  IHoiion,  spines  broader  and  lower,  their  baK^s  forming:  a  coat  of  mail. 

Cyclichthys: 

n.  Nasal  tentacle  sulH-ylindrieal,  not  dividtnl. 

h.  Fins  unspotted;  supraorbital  spinw  2,  with  jfenerally  a  tentacle  lK»twe«?n  them:  a  spine  in  middle  of  forehea<l. 
f.  SupenMliary  wlge  raised. 

d.  T'ppt^r  imrts  jn^enlsh-hlack,  with  a  series  of  undulating  blacki.sh  .striftes  running  fr«)m  najK*  Imckwanl;  a  similar 
scries  Ix^tween  eyes  and  acrt^ss  face;  an  ocellated  Mack  s|K>t  above  jn^ctoral;  a  largiT  one  behind  jKH'toral;  an 

ocellate<l  sjM)t  on  each  side  of  doreal,  and  an  elongated  .fpot  behind  each  of  ventral  antennw schfrpjf 

dd.  I'pper  parts  plain,  without  series  of  lines;  spots  as  in  < '.  Hcfurpfl MpitumuM 

ddd.  Upper  i>arts  coven»d  with  black,  hexagonal  reticulations antiUarnm 

cc.  Superciliary  edge  not  raised;  upp<*r  parts  with  numerous  black  dots,  some  with  bluish  centers:  a  black  spot  in 
middle  of  nape;  a  large  kidney-shaped  siKjt  alH>ve  pectoral,  and  a  MibtriangulHr  blotch  b*^fore  and  along  base 
of  dorsal  fin;  a  series  of  antennse  along  lower  part  of  side antmnatu$f'2aO 

CHlUJMYCTKRrs: 

na.  Stisal  tentacle  flattencfl.  divided;  fins  spoited  with  black;  supraorbital  spines  :^,  feeble,  none  on  forehea<l. 
f.  SupnwK'ular  cirrus  well  develope<l;  upper  parts  densely  mvered  with  small,  round,  blackish  s|M>ts;  a  large  black 
blotch  Tx>fore  and  around  dorsal,  another  on  ea<'h  side  alMive  gill-oiKMiiiig  and  |K>ctoral:  spines  short,  compresseil, 
anterior  root  flat,  longer  than  the  others aUngii 

230.  OhilomycteniB  antennatus  (C'uv*er).     ^yW/l//  Puffer. 

(Plate  12.) 

Spines  strong,  but  short;  2  alM»ve  orbit,  1  more  or  less  prominent  in  tlu»  middle  of  fort>head. 
Superciliary  kh\^  not  rais(»d;  generally  a  tentacle  lK.»twiMMi  sui>erciliary  spines.  Tentacles  along  l(»wer 
I>art  of  side,  1  on  each  side  and  in  a<lvanoe  of  anal  tin  l>eing  esiXH'ially  develoiHxl.  Tail  spineless,  but 
rcKjts  of  one  pair  of  spines  reaching  across  l>ehind  dorsal  fin. 

A  black  spot  in  middle  of  uaj)e;  a  large  ki<lney-shai)ed  s|K>t  alx)ve  i»ectoral,  and  a  subtriangular 
blotch  ])ef(»re  and  along  })afle  of  dorsal  fin;  generally  a  small  black  sjmt  Inflow  eye;  some  or  all  of  these 
spota  edge<l  with  lighter;  upi)er  and  lateral  jiarts  with  mnnerous  black  dots,  wjme  with  a  bluish  pupil; 
abdomen  brown;  fins  unsjMJtted. 

In  an  example  3  inche.«4  long,  obtaineil  at  Mayaguez,  an<i  fn>ni  which  plate  42  in  this  volume  was 
made,  the  general  col(»r  is  a  light-bn»wn,  somewhat  darker  on  back  and  under  iwirts;  a  large  grass- 
green  blotch  «»n  <M'<'iput,  a  similar  oblong  one  al)ove  ban'  of  pectoral,  and  another  on  Iwick  across  lia-^-e 
of  dorsal  fin;  back,  head,  and  side  with  mnnerous  small,  roundish  black  siwcks;  iris  yellow,  j)Uj»il 
j>ale-blue;  fins  all  iwle-blue  or  greenish-blue. 

West  Indies  and  ranging  southward;  Recorded  from  St.  Croix,  Jamaica,  Porto  Kico,  and  Ca|)e  of 
Goo<l  Hoik*.     Ix»ngth  S  inches.     One  si»e<'imen  seintnl  at  Mayaguvv.  and  one  taken  at  San  (ieronimo. 

Diodon  antcnmituA  Cuvier,  Mi^m.  Mus..  IV,  i:il.  pi.  7.  ISlM. 
fhiUtmiictirm ittiiuiicuhdHif  P<K*y,  Anal,  lllsl.  Nat.,  34ti,  l«sl.  Porto  Ki<io. 
Chilomyctcrue  aniauuUiJU,  Jordan  &  Evermanu,  1.  e.,  1760, 18Uti. 
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Family  LXII.  SCORPyEXlD.€.  The  Rock-fishes. 

BchIv  oblong,  more  or  le»»  wiiiipivswe*!,  lu»ad  lanre  and  with  one  or  more  paire  of  ridges  al>ove, 
which  UHually  terminate  in  npines.  r)jien'le  umially  with  2  npinons  pn>cesie>ef>;  preopercle  with  4  or  5. 
Mouth  terminal,  usually  large,  with  villiform  teeth  on  jawe  and  vomer,  and  usually  on  palatine?. 
Premaxillaries  pnitnu'tile;  maxillary- broad,  without  supplemental  bone,  not  slipping  imderpreorbital. 
Gill-openings  wide,  extending  forwartl  l:)elow;  gill-membranes  separate  and  free  from  isthmus,  usually 
no  slit  l»ehind  fourth  gill.  S<^les  ctenoid  or  srmietimes  cycloid,  usually  well  developed,  sometimes 
nearly  ot)solete.  I-ateral  line  single,  continuous,  concurrent  with  Ijack;  a  narrow  bony  stay  extending 
l»ackward  from  sul)orbital  tf>ward  preopercle.  Ventral  fins  thoracic,  of  normal  percoid  form,  i,  5, 
rays  brancheil;  dorsal  fin  continuous,  sometimes  so  deeply  notched  as  to  diWde  it  into  2  parts,  with  8  to 
16  rather  strong  spines  and  about  as  many  soft  rays;  anal  rather  short,  with  3  spines  and  5  to  10  soft 
rays;  soft  rays  in  all  fins  branches!,  except  s<ane  or  all  of  rays  of  pectoral;  pyloric  cteca  in  moderate  or 
small  number  (fewer  than  12) .  Pseudobranchiie  large.  Air-bladder  usually  present.  Actinosts  moderate, 
inserted  on  posterior  edges  of  hypercoratx)id  and  hyi)<x^>ra<'oid;  ribslwme  on  enlarged  pleurapophyses, 
Post-temporal  bifurcate,  normally  connectetl;  myodome  more  or  less  developed. 

The  .S^;r/w7ii//;r  are  a  lar^ze  and  very  interesting  family  of  about  30  genera  and  more  than 
250  s][)ecies  inhabiting  all  seas,  but  especially  abundant  in  the  temperate  parts  of  the  Pacific  Ocean, 
where  they  fonn  a  large  proportion  of  the  fish  fauna.  They  are  non-migfrator>'  fishes,  living  about 
rocks.  Most  of  them  are  of  large  size  and  many  of  the  speiMes  are  used  as  foot!,  though  some  of  them, 
particularly  species  in  the  genus  Scorpicmiy  are  in  some  places  regardeil  as  lieing  poisonous.  Whether 
there  is  any  goo<]  reason  for  this  belief  has  not  l>een  demonstrated.  Many  of  the  species  of  this  feimily 
are  viviparous,  the  young  l)eing  produced  after  reaching  considerable  size. 

(I.  lK>n<aI  Mpines  12;  vertebrae  10  +  14  ==  24. 

h.  Palatine  te«>th  prcnent;  anal  rays  iwiially  in,  h. 

r.  IWtnt'H  of  heart  warccly  cavemcww;  occiput  with  2  i»air»  of  spines;  iKalee  ctenoid  or  provided  with  dermal  flap». 

tf.  Pectoral  with  Home  of  its  me<1ian  rays  more  or  lew  branched. 

<-.  S<>h1cs  on  top  and  (tides  of  head  ctenoid:  cranium  much  an  in  SibaMtMic*^  the  armature  moderate IIeijcoi.eni'8 

tf.  S<"Hles  on  top  and  rides  of  head  cyrloid  or  wanting:  cranium  with  many  opines Soorp.«sa.  128 

*hl.  I*ectoral  rayu  all  simple:  head  more  <»r  le«»  M-aly.  the  scales  ctenoid Pontini's.  129 

cc.  Bones  of  head  with  large  muciferoa'*  cavities;  occiput  with  only  1  pair  of  spines;  scales  cycloid;  pectfiral  rays  20  <ir 
m<»re:  head  scalelesH  above:  no  larroovc  at  occiput:  some  of  the  pectoral  rays  branched Setarches 

Oeniu  128.  8C0BP£]IA  (Artedi)  Tiirniwui.     The  Beorpion-fliliet. 

Body  oblong,  somewhat  compressed.  Head  lai^,  not  much  compressed,  naked  above,  and  more 
i>r  less  uneven  with  spinous  ridges,  often  with  dermal  flaps.  Mouth  large,  with  liandsof  A-illiform  teeth 
on  jaws,  vomer,  and  palatines.  Scales  moefUy  ctenoid,  of  moderate  size,  often  with  skinny  flaps.  Dorsal 
fin  with  12  stout  spines;  anal  with  3  spines,  seconfl  commonly  the  longest;  pectoral  lai^,  rofmded, 
base  usually  procurrent,  some  or  all  of  upper  rays  divided,  lower  simple;  ventrals  inserted  behind 
[Pectorals.  No  air-bladder.  Vertebree  10  -f  14  =  24.  Species  numerous  in  the  tropical  seas;  fishes  of 
singular  forms  and  bright  colors;  the  variation  in  squamation  and  armature  very  great,  but,  as  in  most 
similar  cases,  it  is  not  easy  to  find  definite  characterB  for  subdivision. 

a.  Breast  scaly. 

b.  Oi*cipat  with  a  distinct  quadrate  pit. 

c.  .Supraocular  tentacle  less  than  twice  diameter  of  orbit. 

d.  Doniial  rays  XI  1.9. 

€.  Top  of  bead  scalelew.  3  small  spines  on  sutiorbital  carina agauizii 

<r^.  Top  of  head  not  wholly  scaleleas.  interorbital  space  incompletely  scaled:  sub(.trbital  carina  with  6  spines.  crittukUa 
d'l.  Ik^rsal  rays  xii,  10. 

/.  Anterior  border  of  orbit  with  no  distinct  pit  Ijelow  it. 

<;.  Suborbital  stay  with  3  distinct  spines;  third  anal  spine  longer  and  stronger  than  second. 

h.  Axil  pale,  with  small  dark  spots;  body  with  a  few  large,  diffuse  dark  spots brtvUimns,  231 

hh.  Axil  pale  without  spots:  body  and  head  with  numerous  small  milky-white  spots cdbijhmbria^  23Si 

fffj.  Subr>rbital  stay  without  spines:  cheek  more  orlessscaly:  second  anal  spine  longer  and  stronger  than  third.  berffii.ZfS 
f.  Anterior  border  of  eye  with  a  distinct  pit  between  it  and  suborbital  stay. 

I.  About  30  s(.*ales  on  lateral  line,  moet  of  scales  with  dermal  flaps:  supraorbital  flap  large,  longer  than  eye;  axil 
black,  with  large  white  spots. 

j.  Color  rather  pale  or  reddish;  interorbital  area  narrow;  occipital  pit  deep plumieri, 234 

rr.  Supraocular  tentacle  more  than  twice  diameter  of  eye;  flaps  on  lateral  line  longer  than  eye;  suborbital  stay  with  a 
small  spine  near  its  i*enter.  another  at  its  po«teri<irend:  axil  gray  with  many  small  white  spots  ..  ffraHdicomu,Qab 
66.  Occiput  with  only  a  very  shallow  depresBion  or  none. 

k.  Pectond  with  but  2  branched  rays;  no  pit  at  occiput inermi$. 

F.  C.  B.  1900—18 
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331.  Scorptena  brsailieiuiB  Ciivivr  A  Va1en<-ieiines. 

Heail  2.6;  depth  2.6tJ  to  3;  orbit  4  in  head;  D,  Xii,  10;  A.  cii,  5  (5.5) ;  rranpvi;r8<>  phwh  <,t  pcsIm 
(oblique]  about  L'5  to  30,  (vertical)  60  lo  00;  luliea  25  to  .■«).  Body  kHoH,  <\>niprei«icd,  prolile  cdiivox, 
depth  of  eaudal  |ie<bin(Je  ft  little  lesH  than  4  in  lieail.  Heail  cnnipreBseil;  ititenirbital  Kpace  narrow,  a 
little  more  than  half  orbit,  about  7  in  head,  deeply  iinicave,  deepe.ot  Ixitnet'n  prcocuUr  njiinee,  and 
with  2  marked  longitudinal  ridges  on  frontal  bones,  parallel  with  dnpraorular  ridgea;  a  deep  pit  at 
occiput,  deepeat  bebind,  ilH  anterior  side  alopinic  back  from  the  liaae  of  coninHl  (tympanii-j  aptneii,  its 
posterior  aide  nearly  vertical;  preocular,  supraocular,  poptocular,  and  coronal  (tymjianic)  spinefl 
tnodemt«,  parietal  and  nuclial  Hpine^  aharpest,  their  ridges  thin  and  sharp,  exoceipital  apines  an<l 
ridgefl  present;  apine  between  orbit  and  occipital  small,  not  bifid.  Preorhital  very  broad  with  2  aharp 
spines,  no  pit  between  anterior  inferior  border  of  orbit  and  Bubortiital  slay,  latter  low,  with  2  or  3 
small  epines;  uppermost  preopercular  apine  much  the  longest,  a  small  i^pine  at  its  base,  othera  very 
smalt  or  almost  obsolete;  opercular  apines  rather  small,  with  not  very  prominent  ridgea;  all  ridges  of 
head  less  prominent  than  in  ScorpsTia  plnmieri  Jawi*  equal,  lower  with  small  symphypeal  knob; 
maxillary  reaching  posterior  edge  oE  pupil,  about  2.25  in  head;  teetb  on  jaws,  vomer,  and  palatineflio 
rather  narrow  iMUids.  Pseudobranchii«>  reacbir^  down  nearly  to  epihyal  bone;  gillrakera  short,  com- 
pressed,  about  7  on  anterior  limb.  Dorsal  fin  deeply  notched,  membrane  reaching  halfway  up  twelfth 
spine;  dorsal  spines  slender,  low,  the  longest  equal  to  maxillary,  about  2.25  in  head;  soft  rays  higher, 
aliout  l.Tfi  in  bead;  anal  R]>ine8  graduated,  itettind  a  little  the  thickt-st,  soft  rays  1.6  in  head;  mudal 
truncate  or  very  slightly  roundetl;  pectoral  reaching  lieyrmd  origin  of  anal,  a  little  shorter  than  head, 
its  base  not  procurrent   10  lower  rays  slightly  thickeneil    exserted  and  simjile,  upper  nye  (except 


.—Scorima  bnuilinttli. 


uppermost  one)  branched;  ventrals  reaching  beyond  vent,  last  soft  ray  attached  to  body  for  three- 
quarters  of  its  length  by  a  rather  broad  membrane.  Supraoi'ular  flap  long  and  flender.  longer  than 
orbit,  a  little  more  than  3  in  head;  preocular  flai>  small;  fla|iM  at  Imse  of  spines  of  preorbital  and  lower 
spines  of  preopercle,  small  ones  on  cheek,  membrane  of  spinous  dorsal,  anil  on  many  of  scales  of 
body;  larger  flaps  on  lateral  line  and  along  base  nf  dorsal  fln.  Scales  large,  rather  smooth,  with 
membranaceous  edges;  a  few  rudimentary  scale.n  cm  front  and  flap  of  open-le,  on  preojiercle,  and  lower 
part  of  cheek;  breast  with  small  w'ules. 

Color:  Duflky-olivaccDTi"  nr  brownish,  whitish  liclow;  a  tew  Inline  diffuse  dark  s|>cils  on  side  above, 
nearly  as  large  as  eyi';  pist.  rinr  part  of  eai'b  simIi'  ilarker,  giving  a  slightly  spei-kli-d  apiiearamv;  axil 
pale,  with  small  dark  spits,  which  an-  also  s[>ani('ly  pn'sent  along  lower  {mrt  of  side;  pectoral  mottleil, 
faintly  lianded,  the  lower  [lart  |uit<>r:  spinous  and  soft  dorsal  and  anal  irre»ciilarlr  niarhloil :  caudal  with 
median  and  terminal  blackish  bands;  veutrals  dusky  at  tip;  siile  of  hcail  dark  with  some  small  darker 
spots;  snout,  interorbital  Sjiace,  and  tip  nf  imixillary  dark,  faintly  niarble<l;  under  side  of  lieaii  whitish 
or  marbled  with  brownish;  peritoneum  white. 

This  species  ranges  from  the  8outh  Atlanllcand  Gulf  coasts  of  the  Uniteil  Klates  to  Brazil.  It  has 
Ijeen  recorded  from  Chnrleeton,  S.  C,  Indian  River,  Biscayne  Bay,  Key  We«t,  Pcnsacola,  I'ensacola 
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Snapper  Banks,  Egmont  Key,  Bo<ii  (iranilc,  Jaiiiai<-a,  and  Rio  Jani-ini.  The  "ilWlionH  Imm  Porto 
Ki.-ii  I'lintain  liut  a  ninBli-  «p«vinifii,  2.75  inchpH  lini|;,  taken  in  thr  seinr  hI  Palo  S«f>,  January  16.  It 
(liffcni  «iiini.'»-hat  from  laryer  exauip1<t<  in  liavinj;  Ihc  ^ki'ouiI  anal  cpine  ftmnger  than  third. 

.•r»riirnn  hnviii-mii  (.-uvirr  A  VHleiK'ipniit-^.  II 
Snirjiinia  iliantri  Gavli!  A  Bean,  Pmi>.  l'.8.  H,: 

333.  Scorpnna  albiflmbria  Kvenuann  6t  Marsli,  n«w  spei-iee. 

Hi^l  2.1;  ilepth  2.4;  eye  .1.3;  Knout  4.25;  maxillary  2;  mandible  1.8;  interorbilal  7;  preorliitAl 
ti.5;  w'aUtt  7-15-15,  about  21  i>oreB;  D.  xii,  10;  A.  ill,  5;  pottoml  19.  Body  very  shnrt;  heaii  heavy  and 
liroad,  wiilth  1.8  in  ilM  length;  cnout  bniad  aiid  fhoit;  profile  rather  evenly  iim'ed  from  lip  of  snout 
Id  origin  of  lUirBsl  tin;  m'cipilal  pit  ^liallow  1>ut  tliittini'l;  interorliital  npacc  rather  broad,  shallow;  no 
pit  1  leli I w  anterior  part  of  eye;  iniiuth  lar^,  maxillary  rvai'liiii);  poxterior  iKudorof  eye;  wjiiiteeof  head 
strong;  eupraoeular  riilge  moderate,  a  strong  precM-ulariipint- and  two  smaller  miprsix-ular  i men;  <.-urottal, 
poetocular,  nuchal,  parietal,  and  excxx'ipilal  Hpines  iftriiiitc;  opervie  with  3  spinee,  lower  terminatisi;  a 


etmag  ndge;  4  preopen^lar  spiocs,  uppermost  rtronn,  with  a  small  acceanory  spine  on  its  base;  auboiv 
bital  ftay  prominent,  uith  3  evenly  spaced,  t^ronj;  spines,  in  liae  with  up|ier  preopen-iilar  spine;  nasal 
spinef  olieeure;  pnMrbital  with  2  broail,  blunt  t^pinea.  Cephalic  (ilariienta  nmrtly  long,  but  slender, 
naMvl  pair  short  and  broail;  preocular  jiair  long,  greater  than  eye;  fiipraocular  pair  slender,  about  equal 
to  eye;  a  few  small  dermal  flaps  lielow  suborbital  stay,  and  a  very  broad  one  on  l<)wer  edge  of  preor- 
bital  cimtiniious  with  i>kin  of  the  2  prenrbital  spines,  r'cales  small.  W'arcely  ctenoid;  wvling  of  head 
ob«"ure;  ilennal  flape  numerous,  largest  alone  lateral  line.  Fine  large;  lonjiest  donvl  spine  3  in  head; 
longest  ray  '2.9;  second  anal  spine  2.1,  longer  and  sumewhal  stronger  than  third;  longest  anal  mj  2.1; 
pecli>rat  reaching  origin  of  anal,  l.li;  base  broad,  2.5;  third,  fourth,  fifth,  and  on  one  eide  sixth  n,yt 
branclieil,  others  undividcil;  ventral  2.2;  i-audal  1.8. 

Color  in  ali-ohol:  Pale-rosy,  with  dark  dustings  on  head,  humeral  region,  lack,  and  side;  top  and 
side>>  of  hea<l  profusely  i-overed  with  tine  milky-white  specks;  similar  spots  on  body,  bnt  lei«  nnmeroiu; 
dcnnal  flafis  on  htaid  and  IkkIv  all  milky-white;  under  part  of  head  while,  a  large  mny  blotch  at  haae 
of  fourth  to  seventh  ilorsat  spinei";  dorsal  rosy,  richest  on  soft  portion;  anal  pale,  with  some  black  on 
membrane  between  tiret  and  se^'ond  spines;  caudal  pale;  pectoral  rosy,  with  dark  dustings  around 
margin;  axil  pale,  without  spots;  ventrala  pale,  dusky  at  tipe.  In  life  the  rosy  color  was  doubtleae 
much  more  evident. 

This  spe<'iefl  seems  quite  distinct  from  any  previously  kniiwn  species  of  Scvrpma,  Its  most 
etianict«rist)c  features  are  the  numerous  milky-white  specks  and  dennid  flaps.    The  only  epecimeii 
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obtain<>d  is  the  tj-fH;  (No.  49-Wi,  U.S.S.M.).  Lf'^  inches  lonp,  taken  in  the  tangle  February  8  at  Fish 
Hawk  elation  6093,  oK  Culebra  Island,  5.25  milee  soulhweMt  of  Culebrilaa  Liybt-house,  in  15  fathoms, 
on  iive  coral  l>otloni. 

AUmt,  while;  fimlirln,  flap. 

233.  BcorpEBoa  ber^  Kvemiann  &  Mareli,  new  ejieciee. 
Heaii  2.4;  ilepth  2.7;  i>_ve  3.5;  miout  4.8;  maxillary  2.-1;  mandible  2;  in(«rt>rbita]  l(;  preorbital 
6.5;  D.  XI,  10;  A.  ill,  5;  pectoral  17;  scales  51-38-15,  alxtiit  22  porea.  Boily  short  and  stout;  heoil 
short  and  bixiad,  width  1.4  in  its  length;  snout  short  and  broad;  cephalic  spiiieu  and  ridges  prominent; 
supraocular  ridges  strong,  with  3  spines;  interorbital  groove  deep,  its  2  ridges  very  low;  a  pair  of 
strong  nasal  spinen;  o<'cipital  pit  deep,  a  deep  transverse  postiicular  groove  enwing  occipital  pit; 
A  amall  spine  at  each  anterior  angle  of  pit  and  a  larger  one  al  each  poiiterior  angle,  back  of  which  is,  on 
each  aide,  u  iimaller  spine;  a  postocular  and  2  riinall  liumeral  spines;  opercle  with  2  strong  flat  spines 
and  2  short  blunt  ones  below;  preopcnJe  with  5  blunt  spines,  upper  one  largest  and  with  a  small 
acceasory  spine  on  its  base;  no  pit  below  anterior  part  of  eye;  suborintal  stay  strong,  without  any 
spines  except  terminal  one  at  posterior  end;  preorbital  with  3  blunt  spines,  2  of  them  obscure; 
maxillary  broad,  reaching  jiast  pupil;  cephalic  filaments  short;  a  pair  of  short  nasal  cirri,  a  small  pair 
on  soteri'ir  part  of  supraocular  ridge  and  a  larger  pair  on  posterior  part  of  same  ridge;  preorbital  with 
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2  flat  flaps,  anterior  the  smaller;  dermal  Haps  on  iNwly  few  and  small,  a  series  of  7  or  8  along  lateral 
line;  tins  high;  distance  from  snout  to  origin  of  dorsal  3  in  body;  first  dorsal  spine  1.5  in  second, 
which  equals  eye;  f<iurth  spine  longest,  2.6  in  head;  longest  dorsal  ray  2.75  in  head;  firat  anal  spine 
1.7£>  in  second,  whjc-h  is  2.2  In  head;  thinl  anal  spine  weaker  and  somewhat  shorter  than  seconil; 
longest  anal  rays  2.5  in  heail,  [lectoral  broad,  its  base  3  in  head,  length  l.tt;  tips  of  rays  nearly  reaching 
anal;  ventral  2  in  head,  reaching  past  veni;  (sudal  1.8  in  head. 

Color  in  alcohol;  Dark-grayish  on  head  an<l  ImjiIv,  imiler  partH  paler;  a  broad  black  liar  crossing 
liody  between  soft  dorsal  and  anal  and  extending  across  these  tins;  (»udal  peduncle  pale,  with  a  narrow 
black  bar  at  Inse  of  tin;  dorsal  grayish  mottle<l  with  black  and  white,  a  large  round  black  spot  between 
third  and  seventh  spines;  soft  dorsal  with  2  or  'A  broait  black  bars  with  pale  interspaces;  anal  pale  at 
bese,'With  a  few  dark  spotH,  (hen  a  pale  l>and.  next  a  broad  black  lisnd  continuous  with  that  on  body, 
then  a  broad  white  hand,  followed  by  another  blackish  bar,  tip  of  fin  white-eilge<l;  pectoral  gray,  crossed 
by  'A  blackish  bands;  axil  pale,  with  5  or  6  large  round  brown  si>ot8;  ventral  pale. 

This  species  seems  related  to  iS'.  pannoin  Cramer,  from  Panama,  but  differs  in  many  important 
respects,  notably  in  the  fewer  pectoral  rays,  the  greater  length  of  the  (H-iitoral,  and  the  color.  The 
presence  of  hut  11  dorsal  spines  instead  of  12,  the  umud  number,  may  be  merely  an  individual  variation 
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aud  of  no  8pecifie  value.  It  is  known  only  from  the  type  (No.  49533,  U.  8.  N.  M.),  3  inchefl  long, 
obtained  at  Mayaguez,  January  20,  and  one  cotype  (No. 813,  V.  S.  F.  C),  2  inches  long,  seined  at 
Culebra  Island,  February  11. 

Named  for  Dr.  Carlos  Berg,  direct*  >r  of  the  National  Museum  of  Buenos  Ayres,  in  recognition  of 
his  excellent  work  on  South  American  fishes. 

234.  ScorpsBna  plumieri  Bloch.     Rascacio. 

Head  2.25  to  2.5;  depth  3;  eye  5;  snout  3.75;  inaxillar>'  2;  mandible  2;  interorbital  4.75;  preor- 
bital  5.5;  D.  xii,  10;  A.  in,  5;  scales  8-40-16,  alwut  25  pores.  Body  short  and  thick;  head  irregular  in 
form,  with  many  grooves  and  pits,  and  numerous  fleshy  flaps;  a  large,  deep  ((uadrate  pit  on  occiput;  a 
large,  deep  pit  below  anterior  part  of  eye,  between  it  and  front  of  suborbital  stay;  supraocular  ridge 
with  2  long  flaps,  posterior  one  broadest,  each  nearly  twice  length  of  eye;  anterior  nostril  with  a  double 
fringe*!  flap,  about  two-thirds  length  of  eye;  ajiairofsimple,  slender  tentacles  on  snout,  each  somewhat 
longer  than  eye;  3  or  4  flaps  on  edge  of  preorbital;  numerous  other  smaller,  shorter  flaps  along  edges 
of  opercle  and  elsewhere  abc>ut  head;  parietal,  nuchal  an<l  exf»ccipital  spines  present;  suborbital  stay 
>»ith  3  or  4  sharp  spines;  preopercularand  ojx^n'ular  spines  m<Hlerate,  bluntish,  a  smaller  spine  at  Itaae 
of  upper  preopercular  spine;  occiput  with  2  jMiirs  of  spines;  a  few  scales  on  preopercle  and  operc*ular 
flap,  head  otherwise  scalele***;  maxillary  loujj  and  bn>ad,  reaching  to  j^osterior  Iwrder  of  eye;  lower  jaw 
include<l;  breast  covered  with  small  emlxnlde*!  scales;  scales  of  Unly  large,  thin,  firm,  many  of  them 
with  membranaceous  flaps;  lateral  line  with  a  series  of  fleshy  fla{)s;  dorsal  low,  longest  spine  2.6  in 
heail,  longest  ray  2.6;  first  anal  si>ine  short,  second  much  stmnger  and  somewhat  longer  than  third, 
2.5  in  hc*ad;  longest  anal  ray  2.2;  pei^toral  bn»ad,  procurrent,  reaching  al)out  to  anus,  1.4 in  heatl,  up|)er 
rays  branche<l,  lower  simple,  tips  fn»e;  ventrals  reaching  anus,  1.9  in  head,  equal  to  caudal. 

Color,  highly  variegate<l  and  subject  to  much  variation;  sand-color,  with  2  broad,  blackish 
shades  tm  liody  and  1  on  heail;  lx*lly  purplish;  lower  parts  of  head  finely  speckle<l  in  all  shades  of 
light,  dark,  and  i)early  bluish;  upjier  parts  covere^l  with  whitish  cirri  pn>fuse1y  speckled;  surface 
appearing  as  if  covere<l  with  sand;  eye  with  radiating  dark  s|M>ts;  dorsal  covere<l  like  Ixxly  with  some 
well-marked  whitish  s])Ots;  dark  Ijand  of  iKxly  pairing  on  to  soft  dorsal;  caudal  variously  mottled,  with 
3  pale  and  3  black  bands;  anal  whitish,  variegated  with  re<idish  and  black;  ventrals  similar,  with  more 
manx>n-red;  pei^toral  still  more  variegated,  tip  scarlet-shaded;  inside  of  pectoral  largely  bright-yellow, 
then  blackish,  tinged  with  cherr>'-re<l;  axil  jet-black,  with  large,  round,  white  spots,  not  fading 
in  alcohol;  lips  barre<i  with  black  and  whitish;  branch iostegal  membranes  and  angle  of  mouth  bright- 
yellow;  j)eritoneum  white. 

The  rascacio  is  found  from  southern  Florida  to  Brazil;  it  is  common  among  the  Florida  Keys 
an«l  has  l>een  recorded  from  Clearwater  Harbor,  the  Tortugas,  and  Key  West.  It  was  obtained  by 
the  Nutting  exi)edition  off  Key  West  in  60  fathoms.  It  is  known  also  from  Jamaica,  Culia,  and 
Martini(iue,  and  Porto  Ri(^n  sjiecimens  were  obtained  by  us  at  San  Antonio  Bridge,  Mayaguez,  Puerto 
Real,  (iuanii^.  Ponce,  and  Hucares.  It  is,  next  to  S.  f/mndicomh,  the  most  abundant  species  of  the 
family  in  Porto  Rican  waters.     It  reaches  a  length  of  a  f<x)t  or  more. 

The  above  desi>ripti(m  is  based  ui)on  a  s]>ecimen  10  inches  long,  from  San  Antonio  Bri<lge. 

Scorpmn  plumirri  Bloch.  Xya.  Ilandl.  Stnokh..  X.  2^4. 1789.  Martinique. 

ScorpsrtM  bu/o  Cuvier  &  Valenciennen.  Hist.  Nat.  Fi>l»«..  IV,  SOU.  1S-J9.  Martinique:  l*noy.  Fauna  I*uert4vRiqnena.:i23, 1881. 

Scorparua  rrwrtirto  I\x»y.  SynopdiM.  308. 1SC8.  Ha%'ana. 

Sciirpmm  plumieri,  Jordan  &  E^'ermann,  I.  c.  IMS.  IS9A. 

236.  ScorpsBna  grandicomis  Cuvier  A  Valenciennes.     Rascacio;  Lion-fish. 

Head  2.5;  depth  2.6;  eye  4;  snout  4;  maxillar>'  2.2;  mandible  1.75;  interorbital  5;  preorbital 
6.75;  I).  XII,  10;  A.  iii,  5;  P.  17;  scales  9-40-15,  al)out  28  pores.  Body  short,  more  compressed  than 
in  S.  plumieri;  head  rough  with  many  spines  and  ridges;  a  deep  quadrate  pit  on  occiput;  a  shallow 
suborbital  groove  but  no  pit  at  its  anterior  end;  interf>rbital  groove  deep  but  narrow;  siilK)rbital  stay 
not  stnmg,  with  1  small  spine  near  its  middle  and  1  at  its  |>osterior  end;  supraocular  ridge  with 
1  strong  spine  on  posterior  portion;  2  spines  on  side  of  najie  at  ^)osterior  angle  of  pit,  the  anterior 
with  a  fringwl  filament;  below  these,  3  other  spines  in  an  irregular  row;  opercle  with  2  flat  spines; 
prei>percle  with  3  flat  spines,  the  one  at  angle  strongest,  and  with  a  supplementary  spine  on  its  base; 
a  i>air  of  short  nasal  spines;  supraocular  tilament  long,  broad,  and  fringed,  more  than  twice  length  of 
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eye;  a  ehart  lilnment  on  front  iif  supraocular  ridge  and  a  umall  iine  oq  upper  part  of  eye;  anterior 
ncwtril  will)  a  r<li<>rt  fringe;  a  pair  of  uhurt  filmneiilR  at  tip  of  aiiuut ;  2  or  3  short,  broad,  darli  flapa  on 
cheek  a:id  others  on  vurioua  i«rlji  of  head;  dorsal  high,  longest  epinn  '2  in  heat),  equaling  longofit  ray; 
fiiBt  anal  spine  wliort,  less  than  half  wixjnd,  which  ia  slightly  longer,  but  nuich  strontjiT,  than  thinl, 
1.9  in  head,  or  ei[uallng  longtvt  anal  ray;  pectoral  broad,  width  at  liaac  2.5  in  head,  length  1.2,  upiXT 
TayH  but  one  diviiknl,  lou-cr  ainiplL',  their  tips  free,  longest  ray  rcat^hing  past  origin  of  anal;  ventrals 
shorter,  Iwrely  reacliing  ori),^n  of  anal,  1.11  in  head;  caudal  1.5  in  head.  Sidles  smooth,  thin,  ami 
drui;  a  Meriesof  very  large  dennal  flajiv  along  lateral  line  and  smaller  Haps  scatlereii  over  body;  a  few 
embedded  scales  on  uheeU  ami  o)>ercle;  breast  scaled. 

Color  in  life  viiriablc.  Three  examples,  taken  at  San  Antonio  Bridge  Jaiiuarj'  H,  were  dcscril)ed 
asfoltown:  Body  dark-brown,  inclining  to  brick-nsl;  belly  pale-reddish;  fejp  and  sides  of  head  olivi'- 
brown;  dorsal  browii,  soft  ixirtioii  palest;  caudal  n'diiish -brown,  crossed  by  2  narrow  pinkish  lun'; 
anal  brownish,  a  large  blaik  blotch  near  Imse of  rays,  then  a broa<l  whitish  liar  with  reildish  biot<'hes, 
next  a  series  of  h  hiai'k  spota  on  rays,  then  brown,  and  last  a  pale  border;  pe«'torat  bntwn  with  a 


narrow  pale  Uirder  and  2  irregular  ilurk  rh)ssliars  Me|iHratiiig  lighter-brown,  ix-ntral  ]»)rlion  of  tin 
with  light  wash  of  old  gcdd;  axil  | «■(-»■«>' ii'U  with  nunler<■u^'  small  white  sjMits;  similar  bnt  larger 
BpotM  n)M.in  lirani'ldiMlt^ids;  lower  jaw  grvvuish,  with  w^ries  •<!  whili;  blotches;  ventrals  i>ale  iit  Iris*-, 
then  .1  obloHfj  black  bloUdieson  middle  niys,  U'vimd  which  is  ]Kile-brown  with  pale  bonier.  Two 
other  exanipli»<  taken  at  same  time  h:id  IhkIv  bniwinsh,  Iu'lly  rosy;  lii'ad  niottliil-bn)wiiisli:  dorxd 
brown,  soft  part  i>aler;  caudal  pale  with  2  liroad  brown  liars;  ventrals  rosy  at  liase,  dark  al  tiji:': 
pectoral  yeUowish-bniwn,  with  blju-k  on  liiw  of  npiHT  rays  anil  a  black  blolcb  al  latse  of  Icjwer  nij-s; 
ocular  oirri  brown. 

The  lion-fish  oi-curH  from  the  Floriila  Keys  to  Brazil,  and  ha.i  been  reoiinleil  from  Key  West, 
Havana,  Baiito  Domingo,  Porto  Bico,  Jamaica,  and  Marliniijne.  It  is  the  most  abundant  s|te<-iesof  tlie 
tamily  alHiut  Porto  Rii-o,  our  collei-tiona  containing  numerous  s|>ecimen8  from  Rlan  Jium,  San  fJeronimo, 
J^piadilla,  Mayagucz,  Puerto  lU'al,  Ensenada  del  Boqueron,  (tuanica.  Ponce,  Hucares,  and  Kiijiir-Io. 
While  Si-'irpmia  ptumk'ri  is  often  fonntl  in  water  of  considerable  lU'iitb,  this  Bjietnes  frequents  shallow 
water  among  alga;,  where,  on  wiMunt  of  its  remarkable  protective  coloration  a:id  long  alga-like 
filaiuents,  which  are  also  in  the  nature  of  jirotective  miniicry,  together  with  the  rough  aniiaturcof  the 
heail  and  its  poison  spiuii",  it  would  seem  eStraiinlinarily  well  prote<'teil.  It  reaches  the  length  of  a 
loot  or  less  and  is  of  striking  appearance,  much  dreaded  by  the  fishermen,  who  pronounce  it  "iimy 
malo"  and  can  not  be  indui«d  to  t^iuch  it. 


Scorpm't 


.  Nat.   I 
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0«au  189.  POMTUini  Poaj. 

Thif"  genus  differs  from  ,Sewpcen/i  chk-flv  in  having  the  iieptoral  rays  all  iiimple  and  only  their 
tijiri  free;  anal  willi  5  ti>  9  fays;  snl)url>ital  kwl  enmiKeiiil  i.f  :t  i.r  4  ilLitind,  diBi'rentiat«<l  spinoi',  2 
[irOMiiiient  retnirse  iipinM  on  each  preorbltal;  iio  pit  at  •■ecipul;  wal^  ctenoid;  elieek  and  Dperelee 
usually  w-aly;  pectural  not  proi'urrent.  The  American  ^pe<-it9<  all  have  D.  xii,  10;  A.  in,  5.  Uf  the 
seven  known  American  specieM  only  ino  were  otjtained  in  Purtu  Rico. 

n.  Baseol  pcfUinl  bnad.flti  iBD^nhmpfil. 

I:  i^niJUl  niikHl  »br>vi',  aa  t»  Init'tiirblul  spiM*. 

r.  lilevenlh  ilurwl  K|.iDe  nurly  ili  \<.ug  as  Iwclttb. 

•I.  Eye  small.  1.1  In  head braii>>rHjii.2M 

■/■I.  F.yi.'tiirK«r.  J.-lin  head maerobjilt/Sli 

•V.  ElfVf nth  dnrwl  Rplne  hull  bk  liimr  kk  iwi'lrili, 
r.  Ifye.'i.SIn  head:  mailllary  rpaehinK  iui>-ihinl»  acrofv  tre:  hml  4  in  Intal  length;  (plnous  dorwl  Ion;  pHionl 

puiDtM:  suiinorbilallentiicWoln  Iota]  length:  rannlrie.  wlthuul  marbliDgii nu<or 

ir.  Eve  -t  in  head;  nuiillary  nw-hlng  aiii^rli.r  Ihlnl  ••[  nrhii;  spinoun  doraU  high:  iwiTiiml  muuded:  nnnlne  «f(h 

Tertiuil  rusj-  bands putfiu 

Ut.  Snout  liillj'iraledabiA'e:  intemrbitsl  kiian' nith  r.-w  nealen.  t'-p<itheail  ■•theTKlo-eDtiiely  nralr nUMunl 

aa.  Baiw  ol  peelnral  iiamm'. 


286.  Pontinus  beanorum  Kvi 


Mead  2.5;  depth  3.5;  i 


n  A  ^larsli,  n< 
iidible  i 


out  4;  maxillary  2.4;  maiiilihie  2.*25;  interorbital  9;  preorbiUtI 
6.2;  1).  .XII,  10;  A.  in.  •=);  1'.  1«;  w^iilert  7-:«i-ll.  a)H>ut  24  i-.rt*.  B.»ly  sliori  an.i  stout,  heajl  heavy, 
its  width  l.li  in  itH  length;  snout  iiKHlerately  loii);,  brouil;  pmtile  n^ilarly  curted  fniin  tip  of  snout  to 
origin  uf  doreai;  occiput  scarcely  ilepreSMil;  spines  of  hea>l  miii'h  a.Hin  P.  ni'i'-nilrpit,  Init  siualler;  a  pair 
of  stiiall  nasal  spines;  mpraiH'ular  riilge  with  3  spinei,  lirst  at  anterior  end  Kcarcely  pcnvptible,  the  2 
others  near  posterior  end,  eai'li  short  and  weak;  poijtocular,  tympanic,  parietal,  and  nuchal  epinee  present 
hut  short;  1  paroiripital  and  2  humeral  epinea  present,  all  small;  2stout(;r,  flat  spines  on  opercle,1owerat 
fiiil  of  a  lo«'  ridg«;  4  preupetx'ular  spines,  upper  largest  and  with  a  small  accessory  spine  on  its  base; 
suborlfital  stay  strong,  with  4  spines,  first  small  and  indistinct,  nuar  anterior  end,  second  under  ante- 
rior eilge  of  pupil  somewhat  stronger,  third  under  posterior  e<lge  ol  eye  and  last  at  end  of  stay,  third 
and  fourth  about  equally  strong;  preorbital  w  ith  3  bread,  blunt  spines;  no  ocxipital  pit;  no  ]>it  betow 
eye;  interorbital  narrow,  a  central  groove,  l>etwevn  which  and  each  supraocular  ridge  there  is  a  smalt 
sharp  rid^;  premaxillary  bruad,  rvai^hiug  middle  of  eye;  na|ie,  operi'le,  and  cheeic  scaled,  rest  of 
htad  naked;  sitilesof  l>ody  moderate  in  siie,  firm,  ctenoid;  breast  scaly;  head  alinoet  without  cirri,  the 
only  ones  being  a  pair  of  siuall  intemasal  filaments,  a  pair  of  small  eupraocnlar  ones,  and  a  cluster  aa 
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edge  of  8ul)orbita1;  no  dermal  flaiifl  on  stales;  teeth  in  villiform  bands  on  jaws,  vomer,  and  palatines; 
anterior  nontril  tubular,  with  a  rather  broad  fringe<l  flap;  distance  between  anterior  nostril  and  eye 
greater  than  interorbital  width;  distance  from  tip  of  snout  to  origin  of  dorsal  twice  leng:th  of  maxillary; 
flrst  dorsal  spine  1.6  in  second;  fourth  dorsal  spine  about  3.5  in  head,  penultimate  spine  5  in  head, 
last  about  4,  or  about  twicx"  length  of  flrst  spine;  longest  dorsal  ray  2  in  head;  flrst  anal  spine  very 
short,  about  7.5  in  head,  second  about  3  times  length  of  first,  2.6  in  head;  third  somewhat  shorter 
and  much  weaker  than  sei'ond;  pe<*toral  l)ase  not  so  broad  as  in  P.  macndejfiSf  3.75  in  head,  rays  all 
simple,  reaching  origin  of  anal,  1.6  in  head;  ventrals  shorter,  their  tips  scarcely  reaching  vent,  1.6  in 
head;  caudal  1.7. 

Color  in  life:  Back  and  top  and  sides  of  hosuii  pale-rosy,  with  irregular  brownish  markings;  lower 
parts  of  head  richer  rosy;  belly  white,  with  some  rosy;  dorsal  pale-rosy,  with  a  series  of  large  irregular 
brownish  spots  along  outer  lx)rder;  soft  dorsal  with  brownish  sjxjt;  caudal  pale-rosy,  upi>er  half  with 
brown  spots,  lower  half  plain ;  anal  rosy,  dark  at  tip;  pectoral  and  ventral  rosy,  blackish  on  outer  portion. 

This  s|)ecies  resembles  P.  macroUpia,  from  which  it  differs  in  the  much  smaller  eye,  longer  snout, 
fewer  and  smaller  cephalic  cirri,  somewhat  8mot)ther  head,  narrower  pectoral,  and  the  very  different 
coloration.  The  only  example  obtained  is  the  type  (No.  49534,  U.  S.  N.  M. ),  5.5  inches  long,  taken 
in  the  beam  trawl  January  13, 1899,  at  Fish  Hawk  Station  6050, 1.25  miles  northward  fmm  the  entrance 
to  San  Juan  IIarl)or,  in  91  fathoms. 

This  interesting  sjMjcies  is  named  in  honor  of  Dr.  Tarleton  H.  Bean,  director  of  forestry'  and 
fisheries  of  the  United  States  Commission  at  the  Paris  Exix)sition  of  1900,  and  his  brother,  Mr. 
Barton  A.  Bean,  a(*ting  curator  of  fishes  in  the  U.  S.  National  Museum,  in  rei^nition  of  their  valuable 
services  to  American  ichthyology. 

237.  Pontinus  macrolepis  Goode  &  Bean. 

(Plate  43.) 

Head  2.2;  depth  3.25;  eye  3.4;  snout  4.5;  maxillary  2.4;  mandible  2.2;  interorbital  10;  preorbital 
9;  scales  6-35-10,  about  22  pores;  D.  xii,  10;  A.  in,  5;  P.  17.  Bo<ly  short;  head  large,  its  width  half 
its  length;  snout  short  and  broad;  profile  not  much  archtnl;  occiput  not  depressed;  interorbital  groove 
deep,  a  slight  ridge  on  each  side  at  Iwise  of  supraocular  ridge;  no  i)it  under  anterior  part  of  eye; 
spines  of  head  strong;  a  pair  of  moderate  nasal  spines,  1  at  anterior  end  of  suprao(ruIar  ridge  and  2 
stronger  ones  near  its  posterior  end;  postocular,  tympanic,  nuchal,  and  parietal  spines  strong;  1  paroc- 
cipital  and  2  humeral  spines  present;  2  fiat,  stout,  opercular  spines,  and  4  on  preojwrcle,  up\HiT  one 
strongest  and  with  an  accessory  spine  on  its  Ijase;  sulx>rbital  stay  prominent,  with  3  strong  spines; 
2  strong  spines  on  preorbital,  envh  <lirecteil  backwanl;  scales  stmngly  ctenoid,  rubbing  off  ea.«i<ily; 
nape,  opercles,  and  cheek  scale<l,  nvt  of  head  nake<l;  breast  with  small  eml)edded  scales;  cephalic 
tentacles  mcKlerate,  a  short,  broad  nasal  jmir;  a  slender  one  at  preocular  spine,  and  a  longtT  one,  alnjut 
2  in  eye,  at  8uprao<nilar  spine;  another  small  pair  on  nai)e  and  2  small  filaments  on  preorbital;  distanire 
from  tip  of  snout  to  origin  of  dorsal  twice  length  of  maxillary;  first  dorsal  spine  alxmt  three-fifths  of 
seirond,  third  longest,  2.4  in  hea<l;  longest  dorsal  rays  2.5  in  head;  eleventh  spine  alMnit  4.5  in  head; 
twelfth  3.75;  longest  dorsal  ray  2.5;  first  anal  si>ine  al)out  3  in  second,  which  is  2.6  in  head  and  longer 
and  stronger  than  thinl;  longest  anal  ray  abimt  2.4;  ixH'toral  rays  all  simple,  s(»rc*4y  reaching  anal,  1.5 
in  head;  ventral  shorter,  2  in  head;  caudal  2.1. 

Color  in  life:  Pale  l)elow,  reddish  above;  Ixxiy  with  about  6  vertical  Imrs  of  deeix>r  red  reaching 
to  lateral  line  or  l)elow;  head  chiefly  red,  iris  gray,  upiK»r  and  lower  wlges  red,  pupil  black;  tloreal 
with  2  long  rows  of  light-re<l  blotches;  jxH'toral  with  3  V-shaped,  vertical,  light-red  l>ars;  bases  of 
ventral  and  pe<*toral  reddish;  caudal  with  3  curved,  vertical,  yellowish  bars;  a  scries  of  oblong  rt*<Kiish 
spots  on  caudal  membrane  at  margin. 

Hitherto  known  only  from  the  tyi)e,  a  specimen  4.4  inches  long,  frt)m  off  Yucatan.  Our  collec- 
tion contains  a  single  specimen  5.5  inches  long,  dredged  by  the  Fish  Hawk  at  station  6068,  in  224  to 
237  fathoms,  in  Mayaguez  Harbor,  7.5  miles  northwest  from  the  Mayaguez  custom-house. 

I\)ntiniis  rmicrttl/pU  GiKxlo  A  Bean,  Oocaiih'  U'hthyology,  267,  fig.  247,  1896,  lat.  20°  Sy  30*  N.,  long.  86°  23'  45»  W.,  at 
AlbatnitM  Htation  2354,  ufl  Yucatuu,  in  130  fathoms;  Jordan  &  Evcrmann,  1.  c,  1856, 1896. 
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Family  LXIII.  TRIGLID.^.     The  Gurnards. 

Body  elongate,  usually  more  or  leas  fusiform,  covered  with  scales  or  bony  plates.  Head  externally 
bony,  entirely  cuirasseil  with  nmgh,  lx)ny  plates,  some  of  which  are  armed  with  spines;  eyes  high; 
mouth  terminal  or  subinferior;  premaxillariei^  protractile;  maxillary  without  supplemental  bone, 
slipping  under  preorbital;  teeth  very  small,  in  liands  in  jaws,  and  usually  on  vomer  and  palatines; 
gills  4,  a  large  slit  behind  fourth;  peeudobranchije  present;  gillrakers  various;  gill-membranes  free 
fn)m  isthmus.  Ventral  fins  thoracic,  wide  apart,  separate<l  by  a  flat  area,  their  rays  i,  5.  Spinous 
dorsal  presiMit,  short;  soft  dorsal  similar  to  anal,  which  is  without  spines;  caudal  narrow,  few-rayed; 
pei!toral  lai^,  with  broa<l  ba*»e,  with  8  lower  rays  detached,  forming  feelers.  These  free  rays  are  used 
chiefly  in  search  for  food,  turning  over  stones,  exploring  shells,  etc.  Air-bladder  present;  pyloric 
cieca  usually  present,  few  in  number. 

Singular-looking  fishes,  found  in  all  warm  seas,  comprising  5  genera  and  about  40  species,  some  of 
them  in  rather  deep  water,  these  red  in  color,  the  others  living  about  rocks. 

<i.  Palatines  with  teeth. 

b.  Dorsal  npines  low,  the  longest  usually  much  shorter  than  head;  scales  moderate.  50  to  80  pores Prionotcs.  130 

W).  One  or  2  of  the  dorsal  spines  greatly  elevated.  aUmt  as  long  as  body;  scales  large,  rough,  the  i»ores  10  ..  Bellator 
ri/i.  Palatines  t(K>thl(f^;  M'ales  small. 

c.  lateral  line  without  enlarged  bony  plates Cheudosichthys 

re.  Lateral  line  anue<l  with  a  series  of  transverse  bony  plates Thigla 

Oenni  130.  PRIOHOTUS  Lac^Me. 

B^xly  subfusiform;  profile  of  head  descending  to  the  broad  depressed  snout,  which  is  much  longer 
than  the  small  eye;  eyes  close  together,  high  up;  surface  of  head  entirely  bony,  bones  rough  with  ridges 
and  granulati<^ns;  scales  on  head  few  or  none;  preojiercle  with  1  or  2  sharp  spines  at  its  angle;  opercle 
with  a  sharp  spine;  nape  with  two  strong  spines;  a  spine  on  shoulder-girdle.  Mouth  rather  broad; 
l)ands  of  small,  almost  granular,  teeth  on  jaws,  vomer,  and  ftalatinc^;  gill -membranes  nearly  separate, 
free  from  isthmus;  gillrakers  rather  long.  Body  covere<l  with  small,  rough  scales,  which  are  not 
keeled;  lateral  line  continuous;  scales  on  breast  very  small.  Dorsal  fins  distinct,  first  of  8  to  10  rather 
st<^>ut  spines,  third  usually  highest,  but  mostly  shorter  than  hea<l;  anal  fin  similar  to  soft  dorsal;  pectoral 
fin  with  3  lower  anterior  rays  thickenetl,  entirely  free  from  each  other  and  from  fins;  ventrals  i,  6, 
wide  apart,  with  a  flat  space  l)etween  them,  inner  rays  longest.  Pyloric  c«eca  in  moderate  number; 
air-bladder  generally  with  lateral  muscles  and  divided  into  2  lateral  parts;  vertebrae  10  or  11-|-15. 

Si)ecies  numerous,  all  but  (^ne  being  American,  representing  in  America  the  Old  World  genus  Trigla, 
some  in  deep  water.  They  are  well  defined  and  easily  recognizeil,  but  vary  considerably  with  age, 
an<l  are  not  easily  thrown  into  sulxmlinate  groups.  Most  of  the  characters  in  the  following  analysis 
have  iH^en  taken  from  a<lult  individuals.  Young  examples  in  most  (uses  differ  from  a^^lults  in  the 
following  respects,  in  aildition  to  those  characters  which  usually  distinguish  young  fishes:  The  spines 
on  the  head  are  sharper,  more  conspicuous,  and  more  compressed  in  the  young,  and  some  s[)ines, 
especially  those  on  side  of  head,  disappear  entirely  with  age.  The  interorbital  spa<^  is  more  concave 
in  the  young.  The  pectoral  fins  are  also  much  shorter.  The  gillrakers  are  longer  in  the  young,  and 
proportionately  more  slender,  and  some  of  the  color  markings — especially  the  darker  cn»ss-sliades — are 
mort*  (*onspicuous,  while  the  spots  on  biHly  and  fins  are  less  so. 

Of  the  21  recognize<l  American  species  of  the  genus  J^-ionottm  9  are  known  from  the  Pacific  coast, 
5  from  the  Atlantic*  coast  of  the  United  States,  5  (one  of  which  is  among  those  occurring  on  the 
Atlantic  coast)  from  the  (iulf  of  Mexico,  while  but  3  are  known  from  the  West  Indies.  The  majority 
of  the  species  are  from  rather  deep  water,  and  not  many  are  taken  in  shore  collei^ting. 

a.  Mouth  oomparatfycly  small,  mazillary  less  than  a  third  length  of  head:  mandible  usually  not  extending  backward 

a«  far  as  vertical  from  front  of  eye;  generally  a  more  or  leas  distinct  crows-groove  on  top  of  head  behind  eye; 
black  spot  on  spinous  dorsal  usually  more  or  less  distinct. 

b.  Snout  not  distinctly  birostrate,  anterior  profile  usually  not  strongly  concave. 

c.  Pectoral  fin  long,  reaching  past  front  of  anal. 

d.  Pectoral  fin  not  reaching  base  of  caudal;  gillrakers  moderate,  8  or  10  developed;  snout  not  strongly  emarginate; 

no  spine  on  cheek  bone  or  edge  of  snout;  dorsal  spines  10. 

e.  Body  not  very  slender,  depth  5  in  length;  head  not  very  small,  its  length  3  in  body;  groove  across  top  of  head 

behind  eye.  very  conspicuous;  interorbital  area  moderately  concave,  rather  broad,  about  equal  to  diameter  of 
eye;  bones  of  head  comparatively  smooth;  preocular.  postocular,  occipital,  and  nuchal  spines  low,  depressed; 
temporal  ridge  oonspicuous,  without  spines.    Dorsal  iqkines  low,  second  2.12  in  head,  first  moderately  senate; 
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base  of  soft  dorsal  equal  to  distance  from  tip  (»f  snout  to  tip  of  humeral  opine;  caudal  fin  lunate,  its  outer  ray 
one-eighth  to  one-fourth  longer  than  inner;  pectoral  fin  somewhat  rounded,  longest  ray  about  the  fifth:  free 
rays  of  pe<*toral  expanded  toward  tip,  with  dci'urrent  membrane;  walcH  rather  large:  alxnit  58  pores.  Body 
and  fins  nearly  plain,  mottled  with  darker,  but  without  well-defined  npots  except  dorsal  ocellus;  back  with  4 
obscure  cross-blot(*hes;  2  or  3  oblique  pale  streaks  across  spinous  dorsal.  Gill-membranes  dusky.  Young  with 
head  rougher,  pe<!toral  fins  shorter,  dark  sjxjts  on  iHxly  more  distinct cnrolin us 

ef.  B<x]y  very  slender,  depth  about  6  In  length;  groove  across  top  of  head  behind  eye,  conspicuous;  interorbital  area 
narrow,  deeply  concave,  its  width  about  two-thirds  the  diameter  of  eye;  Ixmes  of  head  very  smooth,  striations 
very  weak;  spines  (m  top  of  head  (preocular,  supraocular,  occipital,  and  nuchal)  short  and  sharp,  not  depressed; 
temporal  ridge  blunt,  without  spine. 

/.  Pectoral  short,  rtiaching  little  past  front  of  anal,  not  cme-eighth  length  of  body.  Dorsal  spines  very  high,  second 
1.75  in  head,  first  moderately  serrate;  soft  dorsal  high,  its  base  about  one-fourth  longer  than  head;  caudal 
truncate:  free  rays  of  pectoral  a  little  expanded  at  tip;  52  iwres.  Body  covered  with  roundish  bronze  spots  of 
various  sizes;  smaller  bnmze  spotit  on  head;  l>otli  dorsals,  caudal,  and  juictoral  fins  with  similar  bronze  spots, 
these  especially  numerous  and  distinct  on  soft  dorsal scituiug 

Xf.  Pectoral  longer,  reaching  past  middle  of  anal,  more  than  one-half  botly;  pon^s  fi2;  color  rose-red,  not  spotted; 
pectoral  dusk y riMfru* 

(Id.  Pectoral  fin  very  long,  reaching  base  of  caudal,  rays  graduated:  50  pores  in  lateral  line;  gillrakers  shortish,  1+6;  body 
rather  stout,  depth  4  in  length;  palatine  teeth  few,  feeble;  caudal  subtruncate;  second  dorsal  spine  longest, 
one-half  length  of  head;  first  spine  stnmgly  serratetl  in  front:  preopen^ular  spine  with  a  smaller  one  at  its  base: 
head  2.5  in  length.    D.  x-12;  A.  11.    Bo<Iy  with  4  faint  cmssbands;  caudal  with  black  tip  and  2  paler  chmw- 

shades;  spinous  dorsal  with  small  dark  si»ots  besides  large  one:  soft  dorsal  plain;  itectoral  clouded aliUtt* 

Pbionotus: 

aa.  Mouth  comparatively  large,  maxillary  2  to  2.75  in  length  of  head,  mandible  extending  backward  to  opfMxdte  eye,  or 
nearly  s»);  u.sually  no  distinct  cross-groove  on  top  of  head;  free  rays  of  jwctoral  taiK*ring,  not  ex])andiMl  at  tip: 
black  blotch  on  spinous  dorsal  difTuse,  not  cx'cllated,  involving  membranes  of  more  tlian  two  spines. 

(/.  Prcopercular  spine  without  a  distinct  smaller  spine  at  its  ba.He  in  fnmt. 

/«.  Pectoral  fin  very  long,  reaching  at  least  to  bey<md  se<*ond  third  of  soft  dorsal. 
i.  Head  not  plane  above,  interorbital  space  more  or  li^ss  concave;  dorsal  spines  10. 

J.  Supraorbital  cirrus  wanting. 

k.  Pectoral  very  long,  reaching  in  adult  beyond  base  of  dorsal  and  anal;  interorbital  space  moderately  concave,  its 
width  about  four-fifths  length  of  eye;  no  cirrus  above  eye;  distance  from  supraocular  spine  to  nuchal  .^cAles 
about  equal  to  eye;  supraoi'ularand  nuchal  spines  low;  (K'cipital  spines  wanting:  temi)oral  ridge  sharp,  ending 
in  a  blunt  spine:  preorbital  projeirting,  strongly  serrate;  a  blunt  spine  on  each  side  of  snout,  behind  serrse  of 
preorbital:  a  blunt  spine  behind  this  above  angle  of  mouth;  no  spine  on  cheek  bone  in  adult;  upper  opercular 
spine  almost  obsolete;  Ixmes  of  head  rather  stnmgly  striate,  not  granulate;  gillrakers  short;  mouth  moderate; 
scales  rather  large,  about  52  ix)rtw.  D.  x-11:  A.  10.  First  dorsal  spine  not  much  shorter  than  second,  which 
is  2.2  in  head:  caudal  ver>'  slightly  concave:  ventrals  reaching  a  little  past  vent:  head  3;  depth  5.  Ca)\ot 
nearly  plain-bn>wnish,  with  darker  clouds;  no  distinct  spots  anywhere  on  body  or  fins;  pectoral  marbltnl 
with  paler rubUt 

if.  Supraorbital  cirrus  present,  fringed.  Inten>rbital  space  very  deeply  concave,  its  width  about  three-fifths  length  of 
eye:  a  fringed  cirrus  above  eye;  distance  fnmi  supraocular  spine  to  nuchal  scales  about  one-half  eye;  occipital 
lis  well  as  nuchal  spines  distinct;  temporal  ridge  with  a  small  .spine;  no  spine  on  dieek  bone;  bones  of  hetul  with 
fine,  sharply  defined  striu>,  but  no  granulations;  upptT opercular  spine  well  develope<l;  scales  mixlerate  (alK)ut  50 
lK>res).  D.  vni-13;  A.  11.  First  dorsal  spine  longest,  1.5  in  head;  caudal  subtnmcate;  i>ectoral  nearly  twice 
us  long  as  head,  reaching  nearly  to  last  rays  of  dorsal;  ventrals  aUmt  rea<^hing  to  vent:  head  3  in  length; 
dei)th  1.5.    Color  crimson,  nearly  plain:  caudal  with  2  dark  cross-shadt^s ophrinu 

hh.  i*e<*toral  fin  short,  n<>t  reiw'hing  beyond  middle  of  dorsal;  hea<l  much  smoother  than  in  any  other  species,  bones 
of  head  faintly  striate,  with  small  granulations;  cranial  spines  little  develoi>ed:  supraocular,  occipital,  and 
temporal  spines  wholly  wanting,  there  being  only  3  pairs  o/ spines  on  head;  mouth  large,  maxillary  2  in  head. 
Gillrakers  short  and  thi<'k  in  adult,  slender  in  young,  abruit  lOdeveloptHl;  interorbital  space  concave,  rathrr 
broad,  its  wi<lth  in  rnlult  rather  more  than  length  of  eye;  first  dorsal  spine  granulated;  caudal  slightly  lunate; 
pectoral  .xubtnincate,  se<'ond  ray  longest,  as  long  as  head  In  adult;  scales  large,  48  pores  in  lateral  line.  Head 
large.  2.(i()  in  length;  depth  3.G<).  D.  x-12;  A.  11.  Color  crimson,  with  darker  clouds  and  small  spots;  both  dorsals 
with  dark  cross-streuks;  head  and  pectoral  fin  conspicuously  reticulated  with  blackish  (in  adult);  anal  |>lain. 
whitish;  free  rays  of  pi^ctoral  unspotted t^tumsi 

gg.  PreoiH?rcular  spine  with  a  distinct  smaller  one  at  base;  gillrakers  slender. 
I.  Cheek  bone  with(Hit  distinct  spine  at  center  of  radiation;  edge  of  preorbital  granular-serrate,  without  distinct 
spine,  .serra;  alx>ut  12  in  number  on  each  side;  temiK>ral  ridges  n»ughish,  but  without  spines;  bones  of  head  with 
striae  coarsely  granular;  mouth  moderate,  maxillary  about  2.6  in  head;  head  not  very  broad,  spines  above, 
except  nuchal  spin(>s,  not  conspicuous;  gillrakers  long  and  slender,  15  to  20  developed;  head  2.75  in  length; 
depth  about  4.  I).  X-12:  A.  11.  Coloration  brownish;  side  with  a  very  distinct  dusky  bronze  band  below  lateral 
line  and  parallel  with  it,  this  becoming  broken  {Nisteriorly  into  a  series  of  roundish  dark  spots;  some  dark 
streaks  and  clouds  below  this  stripe:  fins  with  dark  cUaids,  soft  dorsal  with  2  dark  blotches  which  extend  as 
bars  on  back;  head  with  scattered  dark  spots:  <lusky  area  below  eye. 

m.  Pectoral  with  its  rays  each  cn)S8ed  by  fine  black  bars,  these  csptHjially  distinct  toward  base  of  fin;  free  rays  spotte<l: 
scales  comparatively  small,  10  +  1-1-23  in  a  vertical  line  from  last  dorsal  spine  to  vent;  interorbital  area  bniad 
and  almost  flat,  its  width  a  little  more  than  length  of  eye;  first  dorsal  spine  granulated;  second  spine  2.75  in 
head;  pectoral  about  one-half  length  of  body tirigatm 
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mm.  Pectoral  fln  with  it«  rays  all  plain-blackiflh;  free  rays  plain-dosky;  8oale8  larger.  8  -i- 1  +  21  in  a  vertical  line  from  last 
dorsal  spine  to  vent:  interorbital  Kpacc  more  deeply  concave,  its  width  in  adult  not  quite  lengrth  of  eye;  first 
dorsal  8pine  nearly  ranooth:  second  spine  3  in  head;  pectoral  a  little  more  than  one-half  body evolant 

U.  Cheek  bone  with  a  i<pine  (small  in  adult.  larg:er  in  young » at  center  of  radiation,  thia  rarely  obsolete  in  old  examples. 

II.  Spines  on  bone?i  of  head  moderate,  not  knife-like;  preorbital  with  a  series  of  serrae  and  one  or  m«>re  bluntiah  spineit. 

o.  First  3  dorsal  spines  little  if  at  all  serrate.    Back  obscurely  spotted;  doRMil  and  caudal  fins  spotted  with  brown,  first 

dorsal  with  a  black  blotch,  pectoral  with  obscure  dark  spots,  and  margined  with  blue pundatut,  238 

oo.  First  3  dorsal  spines  more  or  less  serrate.    Color  brownish-yellow;  spinous  dorsal  with  a  black  blotch;  pectoral 

with  2  longitudinal  broad  dark  areas  separated  and  surrounded  by  paler beanii 

nn.  Spines  on  bones  of  head  elevated,  knife-like;  head  ver>'  large,  more  than  two-fifths  length;  temporal  ridge  i*ith  2 
bluntish  spines;  bonesf  of  head  very  sharply  striate;  young  with  4  sharp,  knife-like  spines  on  side  of  cheek  and 
snoXit,  in  a  line  before  preocular  spine,  these  nearly  disappearing  with  age;  maxillar>'  about  2.33  in  head;  side 
without  dark  longitudinal  stripe. 

p.  Pectoral  fin  moderate,  about  one-half  body  in  adult,  2.5  in  young;  gillrakers  slender  in  young,  becoming  shorter  and 
thicker  with  age,  about  10  developed  on  lower  part  of  arch;  head  broad,  spines  on  its  upper  surface  very  promi- 
nent, all  of  them  more  or  less  compressed  and  knife<like,  especially  in  young.  Second  dorsal  spine  2.5  in  head: 
head  2.33;  depth  4.33.  I),  x-12;  A.  11.  Body  brownish,  much  mottled  with  grayish  and  dusky,  and  with  3  or  4 
obscure  dark  crossbands:  head  and  dorsal  fins  with  many  dark  sp4>ts;  caudal  with  2  dusky  shades;  free  rays  of 
pectoral  spotted tribultu 

238.  Prionotus  punctatus  (Bloch).     Gurnard. 

Head  2.8;  depth  2.8;  eye  6  in  head.  D.  x-12;  A.  12;  alx>ut  50  pores  in  lateral .  line.  Body 
stoat;  head  large;  prtvipercular  spine  with  smaller  one  at  its  l>as:^;  pectoral  reaching  past  middle  of 
anal,  its  length  not  (juite  one-half  Ixxly;  gillrakers  ratlier  long  and  slender,  alx)ut  10  developed; 
maxillary  2.5  in  hea<i;  a  bltmtish  spine  on  edge  of  snout  behind  seme;  l)ehind  this  1  or  2  smaller  ones, 
at  lea.«t  in  young;  no  spine  on  cheek  lx>ne;  groove  behind  eye  evi<lent ;  intenirbital  area  rather  narrow, 
ct)ncave;  preocular,  supraocular,  occipital,  and  nuchal  spines  rather  prominent;  dorsal  spines  high, 
third  2MS  in  head;  first  spine  not  serrate;  mouth  large,  maxillary  2.5  to  2.4  in  head,  and  reaching 
nearly  to  eye;  a  small  spine  on  center  of  radiation  of  cheek  and  one  before  it. 

Color,  nearly  plain;  spinous  dorsal  with  dark  clouds  and  without  black  ocelli;  pectoral  dark,  with 
some  round  brown  spots  above;  tnudal  dark-barre<l ;  a  whitish  area  on  back  between  dorsals.  Our 
desH'ription  i.^  taken  from  two  small  specimens  <*ollecte<l  (prolwiblyat  Tuxpan)  on  theeastcoast  of  Mexico, 
by  Mr.  T.  Salt;  from  specimens  in  nmseum  at  Paris,  the  types  of  Cu\ier  &  Valenciennes,  and  from 
a  sjHJcimen  taken  by  the  AibatroM  at  Bahia.  This  species  is  i^ertainly  the  Prionottu  punctatus  of  Cuvier 
&  Valenciennes,  but  it  may  not  be  the  species  figured  by  Plumier,  to  which  Bloch  has  given  the  name 
of  Trigla  punriata.  The  figure  of  Plumier  shows  a  bright-red  body,  with  many  small  spots  of  a  darker 
reil,  while  red  spots  are  scattered  all  over  the  fins,  except  spinous  dorsal  and  ventrals.  In  general  form 
au<l  in  the  armature  of  head,  so  far  as  this  is  shown  in  the  plate,  Plimiier's  figure  most  resembles  the 
present  species,  but  the  red  color  suggests  a  possibility  that  some  of  the  deep-water  species  may  have 
been  intended.  The  present  spetnes  corresponds  Ijetter  to  the  figure  than  any  other  yet  known. 
Bhx'h's  figurt*  of  Trighi  Carolina^  which  has  l^een  identified  with  P.  punctatus^  is  almost  certainly  P. 
tribnlua.     (Jonlan  &  Evermann.) 

Foun<l  in  the  West  Indies  and  on  the  coast  of  South  America;  not  known  from  the  coasts  of  the 
rnite<l  States;  not  crmimon  in  Porto  Rico,  specimens  (all  small)  being  at  hand  from  Mayaguez, 
station  6059,  off  Mayaguez  in  7  fathoms,  Hucares,  and  Isabel  Segimda. 

Tritjlti  pundtUa  Bloch,  Ichthyol.,  pi.  353,  1798,  Martinique;  on  a  drawing  by  Plumier. 

Priotuttu*  punctaiu*,  P»»ey,  Fauna  Puerto-Riquefia,  824, 1881;  SUhl,  1.  c,  78  and  164;  J«>rdan  «Sc  Evermann.  I.  c,  •.»169,  18a8. 

Familj  LXIV.  PERISTEDIID/E.     The  Deep-water  Gurnards. 

Bo<iy  elongate,  fusiform,  covered  with  bony  plates,  each  of  which  is  armed  with  a  strong  spine; 
head  l>ony;  each  preorbital  produced  into  a  long,  flat  process,  which  projects  more  or  less  beyond 
mouth;  mouth  small,  inferior,  like  that  of  a  sturgeon;  teeth  none;  lower  jaw  provided  with  barbels; 
gill-membranes  separate,  narrowly  joine<l  to  the  isthmus  anteriorly;  gillrakers  slender.  Dorsal  fin 
(tHitinuous  or  divided.  Pectoral  fin  short,  with  2  lowennost  rays  detached.  Ventrals  i,  5,  separated 
by  a  l>road,  flat  area.     Air-bladder  simple.     Pyloric  cseca  alx)ut  10.     Color  generally  red. 

Deep-sea  fishes,  comprising  2  or  3  genera  and  about  13  species,  bearing  some  resemblancv  to 

young  sturgeons. 

a.  Barbels  at  angle  of  mouth  in  large  tufts  of  fringes Pkrutbdion.  131 

OiO.  Barbels  at  angle  of  mouth  minute,  simple  or  nearly  so VviMCaUfM 
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Oenni  131.  PERI8TSDI0H  Lae^pMe. 

I^rbels  large,  forming  large  fringed  tufU<  at  anglen  (»f  mouth  and  on  lower  jaw.  DorRal  finH  2; 
charaotern  otherwise  includeil  above. 

( )f  the  t^^n  or  a  dozen  known  npeeien  of  this  genuM  only  four  occur  in  American  waters.  The  first  of 
theee  {P.  miniuinm  (io<Kle)  ih  known  only  from  thetyjK?  l(K*ality,  which  in  in  the  Gulf  Stream  off  Rhode 
Island;  the  necond  (P.  longisp<Uhum  (ioo<le  &  Bean)  iH  known  from  Blake  station  lviii,  off  Havana, 
in  242  fathoms  (ty])e  hK'ality),  Blake  stations  lxii  and  lxiii,  each  off  Barl)ado<4  and  each  in  209 
fathoms,  and  from  the  f<»llowing  All»atross  stations  in  the  (tulf  of  Mexicv:  2.'I97  in  2H0  fathoms;  2376 
in  324  fathoms,  and  2<i>8  in  222  fathoms;  the  third  ( /'.  platycrphafum  Cioode  &  Bi*an)  is  known  only  from 
2  specimens,  the  type  from  Blake  station  lx,  off  Barl)a<los,  in  123  fathoms,  and  one  other  from  Blake 
station  ux,  off  Barbados,  in  288  fath(»ms;  and  the  fourth  siKJtdes  (P.  grurile  Gooile  &  Bean)  is  also 
known  frcmi  but  two  siKvimens,  thetyiHM-oUectecl  by  the.l /6a/ro<w  at  stati(»n2401  in  the  (Julf  of  Mexico 
in  142  fathoms,  and  the  single  s])ecimen  obtaineil  by  us  in  Porto  Rico.  A  fifth  spei*ies  {P.  truncatum 
Gunther)  was  dre<lged  by  the  ChallnKjtr  at  station  122,  off  Peniambuco,  Brazil,  in  IW  or  liW  fathoms, 
or  in  some  intermediate  de]>th;  and  a  single  specimen  of  a  s[)ecies  in  the  closi»ly  relate<l  genus  VuUiculu* 
Jonlan  <fe  Evermann  (  I'.  imlterhU  Pot\v)  wiusol>tained  by  Po€»y  from  the  stommrh  of  a  l>arbudo  ( Pnhjmljoa 
lowei  (iiinther)  taken  near  Havana  in  <U»t»p  water. 

The  other  siHM'it»s  of  Peristedinn  are  known  from  the  Metliterranean,  Aml>oina,  Jajian,  Molucca, 
etc.     It  will  l>e  noti<>e4l  that  all  are  dee{>-water  siK*cii^  and  that  but  little  is  known  aliout  any  of  thom. 

a.  Body  rather  nibust,  depth  4.5  U)  .*)  in  length  to  ba^ie  of  caiidHl;  head  alM>iit  '2.h  in  length;  barbels  long. 

b.  Length  of  preorbital  extension  about  :{.5  in  sn<»ut:  ri»lor  nnifonn  eriiuNon miniatum 

bb.  Length  <»f  preorbital  extension  2  in  snout;  color  ri>d,  with  a  black  blotch  near  tip  of  pei'toral  and  black  on  caudal. 

inuijufpaihum 
aa.  Body  Mender,  depth  6  to  6.5  in  length  to  bane  of  caudal;  head  :i  to  .'^.5;  barlK>Is  moderate;  fins  mottle<l  or  blotched. 

c.  Body  very  slender;  preorbital  pn)cess  2.25  in  snout;  color  yellowish;  a  pearly  lateral  Imnd;  liack  dotted;  fins 

mottled ffracile,  239 

ce.  Body  much  depressiHl;  preorbital  process  a  in  snout;  color  red,  raottle<1  and  blotchinl pUUffcephalum 

230.  Perifltedion  gn^acile  Goode  <&  Bean.     Ikej>-miier  (rumanl. 

(Plate  -M.) 

Head  (measurtni  from  bafiie  of  rostral  prolongation  to  tip  of  opercular  spine)  3;  depth  6.5;  width 
of  liitBul  (J;  eye  4;  snout  (without  spine)  2.1;  rostral  prolongation  or  spine  3.6;  D.  vii-19;  A.  i,  19; 
branchiostegals  8;  interorbitalspatx?  deeply  concave,  1.2  in  eye.  Bo<ly  slender,  heavy  forward;  profile 
from  tip  of  snout  to  eyes  straight  or  slightly  concave;  orbital  ridges  strong,  high;  nwtral  spine  con- 
tinue<l  Itackward  on  each  side  in  a  shar]>,  thin  ri<lge,  ending  in  a  blunt  spine  on  lower  jmrt  of  opercle, 
a  similar  ri<lge  diverging  from  it  at  angle  of  mouth  an<l  ending  in  a  similar  spine  lower  ilown;  width 
l)etween  liaiH^f  of  rostral  spines  1.5  in  eye;  o])ercular  spine  small,  length  of  opercle  and  its  spine  si»n«ly 
e(]ual  to  eye;  jaws  feeble  and  toothless;  lower  jaw  with  an  irregular  group  of  fringe<l  l)arl)els  on  each 
side,  longest  alxjut  twice  length  of  eye;  gillnikers  2<J  on  first  art;h,  the  longtvt  2  in  eye.  Spinous  dorsal 
originating  alnne  ojH^rcnilar  sjHne,  secoinl  spine  longest,  2.5  in  head,  or  e(|ualing  length  of  nwtral  spine; 
longest  dorsal  rays  1.5  in  rostral  spine;  origin  of  anal  under  that  of  soft  dorsal;  longest  anal  ray  equal 
t<»  thost^  of  dorsal;  Iwse  of  anal  mort^  than  5  tiim^  as  long  as  interorbital  width;  caudal  somewhat 
forked,  the  1oIh«  rmnnltMl;  i>ectoral  long,  the  l<)wer  rays  detiicluMl,  length  of  fin  1.6  in  hea<l;  ventral  1.75 
in  hea<l;  lM)ny  plates  of  IkmU*  strong,  spines  sharp,  their  surfaces  rough,  the  numl)er  of  spines  in  ea(»h 
series,  Ixyinning  with  the  up])ermost,  alM>iit  26,  32,  26,  and  27. 

("olor  in  life:  Whitish,  with  jwile-njsy  wash,  stnmgest  on  top  of  heiul  and  anterior  i>art  of  l)ody; 
side  of  head  and  Inxly  with  faint  greenish  blotchi»s;  similar  yellowish  blotc'hes  in  same  region;  tip  of 
lower  jaw  red;  dorsal  fin  jwile  with  a  broad  rosy  l)ar  on  membrane  alx>ut  at  middle  of  height  in  spinous 
dorsal,  somewhat  narrower  and  higher  up  in  soft  dorsal;  caudal  ])aleat  bam»,  outer  third  rosy-red;  anal 
I)ale;  ventral  pale;  iH»ctoml  i>ale,  crossinl  by  alnrnt  5  series  of  rosy-re<l  spots. 

So  rapidly  do  such  fislu»s  as  this  changi^  (x>lor  when  brought  up  from  considerable  depths  that  we 
can  never  be  sure  that  the  colors  they  exhibit  when  we  first  l)ehold  them  are  really  those  which  thev 
possess  in  the  depths  which  they  inhabit;  in  fmrt  we  may  lie  quite  sure  the  colors  are  not  the  same, 
but  whether  the  colors  are  more  or  less  intense  is  difiicult  to  determine.  The  specimen  here  descril)e<l 
hatl  a  rather  fa<le<l  ai)p«'arancre  when  first  set»n,  and  very  soon  became  still  jwler,  and  it  is  j)erhap8  a 
fjafe  inference  that  the  natural  color,  particularly  the  red  and  green,  was  more  pronounced. 
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This  fisti  Bltaine  a  lenfitb  of  5  or  ti  ini-he«.  I'ntil  now  it  has  been  known  only  from  (h«  (rpe 
i»lle«-hil  )iy  tlie  Alt-alivn  in  tlit  l^utf  of  Mexico.  We  obtained  a  angle  i>pednien,  5.5  inches  long, 
dredpied  at  elation  6070,  in  Ma}iiguoz  Harbor,  Januan'  20,  in  225  fathom?,  on  rueky  tiottoD). 

Pfruttdbni  grarOf  aoniXi:  Si  Bean.  IX-eank'  Ichlhyiilogy. -tn.  pi.  rjtiv.  fig.  »C.  1W6.  Oiilliif  Mi'iieo.  In  li:  (albumk.  Ut 
Zg^K*  WN..  luDK.  HyMf  30"  W.,  al  AlbatnwiiUtion^lS:  JoidaDi  Erernunii,  I.  r..2i;s.  18W. 

Familj  LXV.  CEPHALACAXTHII).€.     The  Flying  Gurnards. 

BcmIv  elonjate,  mibijusiilrangular,  tapering  behind;  head  very  lilunt,  qnadraniciilar,  iti^  warfare 
sltno«t  entirely  bony;  naraU,  preorbitalti,  Euborbitalp,  anil  biineti  of  top  of  head  united  into  a  shield; 
Dui-hal  |>art  of  shield  on  each  nde  produced  backwanl  in  a  Ixtny  ridge,  ending  in  aptrongnpine,  which 
rescbee  past  front  of  donal;  interocular  epace  deeply  concave;  preorbitale  forming  a  projecting  roof 
above  jawe;  preopercle  produced  in  a  very  long,  niugh  F>pine;  check  anil  opervles  with  gmall  ecale«; 
opercle  smaller  than  eye;  gill -openings  narrow,  vertic-al,  separated  by  a  very  broad,  scaly  isthmua; 
peendobrancluie  larfce;  gillrakeni  minnte;  mouth  small,  lower  jaw  includeil;  jaws  with  granular  teeth; 
no  teetb  on  vomer  or  palatines;  scales  bony,  strongly  keeled;  2  serrated,  knife- like  appendages  at  base 
of  tail;  fimt  donwl  o(  4  or  5  rather  high  flexible  epinee,  first  1  or  2  epinee  nesu-ly  free  from  others;  an 
immovable  spine  between  donuls;  anal  and  i>eoond  dorsal  short,  of  slender  rays;  caudal  small,  lunate; 
pectoral  fin  diviiled  to  Inse  into  2  parte,  anterior  portion  about  as  long  as  head,  of  about  6  lays,  rloeely 
connected;  posterior  and  laiger  portion  more  than  twice  length  of  head,  reaching  nearly  to  caudal  in 
■dult  (Dactglopleru*) ,  much  shorter  in  young  {Crphalacanthiu),  these  rays  very  slender,  simple,  wide 
ftpart  at  tip;  ventral  rays  i,  4,  long,  fins  pointed,  their  bases  close  together,  the  inner  rays  shortest;  air- 
bladder  with  2  latersl  [larts,  eai'h  with  a  large  miii>ck';  pyloric  net's  numerous;  vertebne  9  -•- 13  =^  22. 
Inhabitants  of  the  warm  seas;  the  adult  able  to  move  in  the  air  like  the  true  flying-fish,  bnt  for  shorter 
distances.    One  genus. 


Chararterfl  of  the  genus  included  above.    Two  species  known,  the  following  and  the  East  Indian 


S40.  DepbalacBBtlina  volitaiu  (Liimieus).   Flyiny  Robin;  Bat-finh;   ViAador;  WareUlaijo. 

Head  4..^;  depth  5.5;  D.  n-iv.  8;  A.  6;  P.  2ft-^6.  First  2  don«l  spines  free,  slightly  connected 
by  membrane  at  base;  preopercular  spine  reaching  beyond  base  of  pectoral,  not  to  end  of  ocdi»ta] 
spine;  {>ei-toral  reaching  nesrly  to  base  of  caudal  in  adult,  very  much  shorter  in  young;  in  the  young 
the  spines  of  head  are  much  longer. 

Color,  greenish-olive  and  brown  above,  of  varying  shades;  below  pale,  marked  irregularly  with 
dusky  and  bright  brick-red,  varying  to  a  salmon-yellow;  pectoral  fin  mottled  with  bright-blite  streaks 
near  the  l>ase  and  blue  spots  and  liars  toward  tip,  the  under  mde  glauoous-blue,  ec^ed  witb  darker^ 
caudal  tin  with  about  3  browDish-red  bora;  coloration  extremely  variable. 
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This  handsome  and  sinjujular  fish  attains  a  length  of  12  inches.  It  is  found  in  the  Atlantic  Ocean, 
on  both  coafitiJ,  and  is  abundant  on  the  South  Atlantic  and  Gulf  coasts  It  has  been  recorded  from 
Tortugas,  Pensacola,  St.  Augustine,  Cuba,  and  Jamaica;  not  seen  by  us  in  Porto  Rico,  but  recorded  from 
there  by  Professor  Poey  and  Dr.  Stahl. 

Pirabcbf  Marcgravo,  Hist.  Brasil..  IV,  162,  1648,  Brazil. 

MUruA  cirrnlus  ii\oMie,  Hist.  Jamaica,  II,  288.  Jamaica. 

Tiitjla  diffitut  riccnis  palmatU  Artcdi.  Genera,  44, 1738,  Mediterranean,  etc. 

1  lir undo  CatoHby,  Nat.  Hist.  Carolina,  II.  tab.  8,  BahamaH. 

Trigla  volitans  Linnseus,  Syst.  Nat.,  c<l.  X,  i.  302. 1758:  after  Arteill:  '*  Mari  Medlterraneo,  Occano,  Pelago  inter  tn)i»ic<>s. 

in  Asia  ad  Cap.  b.  Spei.    Ssepi  agitata  evolans  ex  aqua." 
Trigla  itmtabunda  Walbaum,  Artedi,  Placium.  Ill,  862,  1792;  after  {\itnphraciti»  Klein,  Missiiii,  which  is  after  Catesby. 

Fishes  of  Carolina,  IV,  44,  taf.  14,  f.  1. 
Trigla  Ja»naSa  Bloch  &  S<!hueider.  Syst.  Ichth.,  16,  tab.  3,  f.  1,  1801;  after  Orrystion  Klein,  Miasus,  IV,  45,  taf.  14,  f.  2. 

locality  not  stated. 
Dactylopterus  pirapeda  Lac^pdde,  Hist.  Nat.  Poiss..  Ill,  326, 1802,  Mediterranean  and  almost  all  warm  seas. 
Polynemw  »ncradiatu9  Mitchill,  Tran.«).  Lit.  and  Phil.  Soc.,  1, 1815,  pi.  4,  f.  10,  New  York. 
Dactylopterus  volitans,  Poey,  Fauna  Puerto- Riquefla,  323,  1881;  Stahl,  1.  c.,  78  and  164. 1883. 
Oephalacanthus  volitans,  Jordan  &  Evermann,  1.  c.,  2183, 1898. 

Family  LXVI.  GOBIID.B.     The  Gobies. 

Body  oblong  oi*  elongate,  naked  or  covered  with  ctenoid  or  cycloid  scales.  Dentition  varioos, 
the  teeth  generally  small;  premaxil lanes  protractile;  8iil)orbital  without  l)ony  stay.  Skin  of  head 
continuous  with  covering  of  eyes.  Opercle  unarmed;  preopercle  unarmed  or  with  a  short  spine; 
pseudobranchiaj  present.  Gills  4,  a  slit  behind  fourth;  gill-membranes  united  to  isthmus,  gill-openings 
thus  restricted  to  sides.  No  lateral  line.  Dorsal  fins  separate;  or  connected,  spinous  dorsal  least 
developed,  of  2  to  8  flexible  spintn^,  rarely  wanting;  anal  usually  with  a  single  weak  spine,  similar  to 
soft  dorsal;  ventral  fins  close  together,  separate  or  fully  united,  each  composed  of  a  short  spine  and  5 
(rarely  4)  soft  rays,  inner  rays  longest;  ventral  fins,  when  united,  form  a  sucking  disk,  a  cross-fold  of 
skin  at  their  base  completing  the  cup;  caudal  fin  convex;  anal  papilla  prominent.  No  pyloric  cseca; 
usually  no  air-bladder. 

Carnivorous  fishes,  mostly  of  small  size,  living  on  the  bottoms  near  the  shores  in  warm  regions. 
Some  inhabit  fresh  waters,  and  others  live  indiscriminatelv  in  either  fresh  or  salt  water.  Manv  of 
them  bury  in  the  mud  of  estuaries.  Few  of  them  are  large  enough  to  be  of  nmch  value  as  food.  The 
family  embrac^es  about  80  genera  and  nearly  600  siHHjies.  The  species  arc  for  the  most  part  easily 
recognized,  but  their  arrangement  in  genera  is  extremely  difficult.  Until  the  many  Asiatic  forms  are 
critically  studied,  any  definition  of  the  American  genera  must  be  tentative  only. 

a.  Ventral  fins  separate;  body  scaly. 

OXYMETOPONTIN  J£ : 

6.  Ventral  rays,  i,  4. 

c.  Forehead  bluntly  rounded,  without  sharp  keel:  tongue  very  slender,  sharp;  l)ody  elongate,  oomprosscd,  covered 

with  very  small  scales:  head  short,  compressed,  rather  broad  above,  mouth  oblique,  lower  jaw  projecting; 
teeth  in  few  series,  some  uf  them  caiiinu-lilce;  isthmus  narrow.    Dorsals  separate,  the  first  of  six  slender  spines; 

soft  dorsal  and  anal  elongate;  caudal  lanceolate looLoesus 

Elpx)TRIdin«: 

66.  Ventral  rays  i,  5. 

d.  Vomer  with  a  broad  patch  of  villlform  teeth:  gill-openings  extending  forward  to  below  posterior  angle  of  mouth. 

isthmus  thus  very  narrow;  skull  above  with  conspicuous  elevated  ridges,  one  of  these  bounding  orbit  above, 

orbital  ridges  connecte<l  posteriorly  above  by  a  strong  cross  ridge J'h  ii.ypnitb,  133 

dd.  Vomer  without  teeth;  isthmus  broad;  gill-openings  scarcely  extending  forward  below  to  posterior  angle  of  pre- 
open'le;  skull  without  crestn. 

r.  Body  scaly,  both  anteriorly  and  posteriorly. 

/.  Lower  pharyngeal  teeth  stiff  and  blunt;  bones  with  an  (»nter  series  of  broad  flexible  lamelliform  appendages,  which 
are  rudimentary  gill-fllamcnts;  Ixxly  short  and  clcvati»d Dormitator,  134 

ff.  Lower  pharyngeals  normal,  subtriangular.  teeth  stiff,  villiform,  no  lamelliform  appendages;  scales  of  moderate  or 
small  size;  body  oblong  or  elongate. 

g.  Body  moderately  n)bust.  depth  1  to  5.6  times  in  length  to  base  of  caudal;  scales  ctenoid;  cranium  without  distinct 
median  keel;  a  small  supraocclpital  crest. 

A.  Tost-temporal  bones  little  divergent,  not  inserted  ('lost?  together,  distance  between  their  insertions  greater  than 
moderate  interorbital  space,  or  3.8  in  length  of  head;  top  of  skull  little  gibbous:  lower  pharyngeals  narrower 
than  in  Ekotris:  preopercle  without  spine,  scales  very  small,  about  110  in  a  longitudinal  series.  Vertebrae 
11  -1-13;  teeth  moderate,  outer  series  on  lower  jaw  enlarged Guavina,  185 
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M.  PcMit-temporml  bone*  reTj  rtrongly  divergent,  their  iiweitioitf  close  together,  dinunce  between  them  about  two- 
thirdjt  the  narrow  interorbiul  space,  and  lem  than  one-seventh  length  of  head;  top  of  vkull  somewhat  elevated 
and  drclivouji:  interorbital  arua  sr>mewhat  convex  transversely;  lower pharyngeal<(  rather  bmad,  teeth  blunti?<h 
pn*o|K.*r('le  with  partly  concealed  spine  directed  downward  and  fon%-ard  at  it«  angle:  M'ales  moderate.  45  tu  60 
in  a  longitudinal  series Elbotbis.  136 

itij.  }Ut\y  very  «Icnder.  elongate,  depth  8  to  9  times  in  length  to  base  of  caudal:  scales  very  small,  cycloid. 

I.  I*Tei>pen*le  without  spine:  caudal  without  many  accessory  rays  at  bauae:  poe<t-temporal  bones  short,  strongly 

divergent,  distance  between  their  insertions  about  cjual  to  narrow  interorbital  space.  i>r  about  one-sixth  length 

of  ht^ad:  top  of  head  with  a  strong  median  keel,  which  it^  highest  on  occipital  region:  no  supraoccipital  cre«t. 

mouth  very  oblique:  teeth  small Ebotblis 

an.  Ventral  fins  united. 
j.  Dorsal  fins  separate,  free  from  caudal. 

i^lCYTillSM: 

t.  Ventral  disk  short,  adnate  to  belly:  body  subcylindrical.  covered  with  ctenoid  scales;  lips  very  thick:  upper  teeth 

mostly  small  and  movable,  lower  fixed;  dorsal  spines  6.    Teeth  simple:  no  canines  in  front  of  lower  jaw. 

SlCTDIClf .  1S7 
GOBIINjK: 

kk.  Ventral  disk  free  from  the  belly. 
l.  DomI  spines  4  to  8;  eyes  well  developed. 

m.  Teeth  emarginate,  uniserial.  those  of  lower  jaw  nearly  horizontal;  dorsal  spines  6;  scales  large,  ctenoid:  gill- 
openings  moderate  Etobthodcs 

mm.  Teeth  simple, 
n.  Body  sctiW,  more  or  less. 
o.  Maxillary  normal,  not  prolonged  behind  rictus:  skull  of  usual  gobioid  form,  comparatively  sb<Ht  and  abruptly 

broatlened  behind  orbits:  occiput  deprewed:  supraoccipital  and  temporal  ridges  continuoosL 
p.  Dorsal  ispiues  6:  scales  evidently  ctenoid;  head  naked  •  nape  scaly  as  usual). 
V.  Inten>rbital  area  anteriorly  elevated,  with  a  large  foramen-like  depression  in  front  of  eye:  body  short,  compreaKd, 

formed  much  as  in  Dormitatitr:  nape  with  a  fleshy  crest:  scales  large.    Vertebne  11  ^  15 LoraoGOBirs 

qq.  Interorbital  area  not  elevated  in  front:  body  more  elongate:  no  fleshy  nuchal  crest:  isthmus  broad, 
r.  Inner  edge  of  the  shoulder^rdle  without  fleshy  cirri  or  [lapills:  cranium  anteriorly  shori:  interorbital  space 

narrower,  grooved,  with  a  low  median  ridge  or  none;  median  crest  on  cranium  low. 
t.  Body  scaly  anteriorly  and   posteriorly  (sometimes  a   naked   strip  on   back   or  belly).    Vertebrae  12  -;- 16  to 

10-1-15 GoBiufl.  138 

ft.  Body  entirely  naked  anteriorly,  posterior  half  scaled:  scales  moderate  or  small Gabmaxhia 

rr.  Inner  edge  of  shoulder-girdle  with  2  or  3  conspicuous  dermal  flaps;  preorbital  region  ver>'  long:  premaxillary  and 
maxillary  strong;  interorbital  gntove  with  a  <'«>nsTii<uous  median  crest:  scales  rather  small « 45  to  70).  Awaocv,139 
j»j>.  iNirsal  spines  7  or  8  i  very  rarely  G.  especially  in  Eu<y*^tj(jnhiH*). 
t.  Si-alcs  large,  ctenoid;  shoulder-ginlk*  without  dermal  flaps.    Sides  of  head  scaled;  H)ft  dorsal  and  anal  rather 

sh^irt.of  11  to  14  rays  each;  de*^p-wat<'r>f»ei"ies Boli.manma.I-IO 

tt.  Si-ales  ver>'  small,  cycloid  or  nearly  so.  Inner  edge  of  >hi>ulder-(rirdle  without  fleshy  pntcesse*:  head  naked;  body 
more  or  less  iHimprefwed;  mouth  very  oblique;  teeth  >tr(>ng;  intertirbital  groove  with  or  without  a  raetlian  ridge. 
Vertebrae  11^15  or  16;  soft  dorsal  and  anal  long,  of  15  to  17  rays  each.    Body  chiefly  scaly,  anteriorly  as  well  aa 

IN.*teriorly Micbogobii'b.  141 

nn.  B<H]y  and  head  entirely  naked.    Doml  spines  7  i  rarely  6K 

u.  Chin  without  barbels;  mouth  small,  little  oblique;  body  robust,  soft  doml  and  anal  short Gobioooma 

MM.  Chin  with  a  fringe  of  short  barbels:  mouth  terminal,  oblique:  soft  dorsal  and  anal  very  short Babbuupbb 

Jj.  Dorsal  fin  continuous,  soft  part  and  anal  joined  to  base  of  caudal:  eye  minute;  body  elongate;  scales  minute  or 

wanting:  mouth  very  oblique,  lower  jaw  projecting;  gill-openings  moderate, 
r.  Dorsal  rays  vi.  16  to  23;  anal  rays  17  to  23.    Teeth  in  a  liand.  those  of  outer  series  being  very  strong:  scales  presient. 

tr.  Body  entirely  scaled Gobioideb,  142 

letf .  Anterior  part  of  body  naked Ca yexxia 

Oeani  ISS.  FHILTFVIF8  CiiTier  k  Ytdtnatnnin.    OnaTinai. 

Body  elongate,  terete  anteriorly,  oompresBed  behind.  Head  elongate,  depreceed  above.  Month 
large;  lower  jaw  considerably  projecting;  teeth  in  jaws  rather  small,  slender,  recur\ed,  outer  scarcely 
enlarge*!;  teeth  on  vomer  villiform,  in  a  bnwui,  crescent-sha[>e<i  patch;  gill-openings  extending  forward 
to  1h*1ow  posterior  angle  of  mouth,  isthmus  ver>'  narrow.  Scales  moderate,  ctenoid,  covering  mo8t  of 
hea<l.  .>5  to  66  in  a  longitudinal  series.  IX^rsal  with  H  spines  and  9  or  10  rays;  anal  rays  i,  9  or  10; 
ventral?  separate.  No  prpr»percular  spine;  im^rtion  of  poet-temporals  almo^^t  midway  between  occipital 
crest  and  edge  of  skull:  parietals  with  a  crest  running  fn»ni  insertion  of  {lost-temporal  fr»rwanl  to  just 
l»ehind  eye,  where  they  are  connected  by  a  thin,  high,  transverpe  cre5*t;  siipra<xnilar  with  a  short,  high 
crest,  extending  from  alwve  front  of  eye  liack  to  posterior  e<ige  of  orbit,  thence  extending  rmtward 
ftarallel  with  transverse  crest,  leaving  a  deep  grrM>ve  I  between  them;  bf»ny  pn»jiH'tions  before  and  behind 
eye  pn>minent.    Vertebne  12  —  13=25:  lower  pharyngeaL«  triangular,  with  slender  teeth. 

The  fishes  of  this  genus  are  the  largest  of  the  gobies,  some  reaching  a  length  of  2  or  3  feet  and 
being  valued  as  food.     Fuimd  in  tn:»pical  rivers. 
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241.  PhilypBus  dormitor  (Lac^pMe).  '' Oiuirina." 

Head  ;l;  ilepth  5;  eye  If.Tft;  miimt  3;  tnasillary  ±2;  mamlilile  2.1;  inlurorliilal  wi'lth  3.8;  pre- 
nrbitat  11.5;  I),  vi-12;  A.  i,  10;  Health  atxiut  <i1-23.  Bixly  Iod^,  Hubb-rptc;  lii-ail  Innt.',  Iiniail, 
rli'|)re)«ed;  Diioiit  tonfi,  towfr  jaw Htriiiixly  projet'tiii);,  the  [Hiint  a  liniail  aiigic;  tiioiitli  \&Tfx,  Hnmewliiit 
obliijiie,  inaxillary  vury  loiig,  rcai-hing  posterior  bonlt-r  i>t  ivrbit;  oyo  nearly  (in  li-vt'I  with  top  <jf  hcail; 
clieekR  full:  tt-etli  in  each  jaw  in  lirood  uinlifdriii  Itantlc;  vonieriiic  tit-tli  in  a  bnuui  crwiTiit-Nliapoil 
]iati'li;  tnllrahcrs  4  i  11,  very  cihort,  covered  with  fine  pricktes  or  Hpiiie*",  eBpiviully  iin  their  postenor 
fnrfaee.  FinH  all  larfie;  doreal  6tui  Beparate<l  by  a  npace  le«>s  tliaii  half  diaDitrter  iif  orbit,  Hpiiieti 
flexibte,  lon^tit  alK>iit  equal  loHii<>ut  ami  eyv;  \ant  rayi'iif  Ki-ond  tloreal  longettt.  »r>nicwliat  lunger  t)iati 
Hnout  and  eye,  alxiut  2  in  head;  t»iida1  fin  rounded,  convex,  the  middle  rays  about  1.5  in  head;  lant 
anal  ray  lonfntflt,  a  little  shorter  than  la^t  doixal  rays;  pectoral  bniad,  broadly  [minted,  witli  about  17 
rays,  middle  onen  lonicest,  about  l.H  in  head,  reaching  beyond  tips  of  ventral^;  ventraU  [,  5,  about  2.2 
in  hivd,  their  tip?  reaching  lees  than  two-thinli>  ili»>tancc  to  vent. 

Color  in  life:  Dark -yellowish  or  olive-browniKh,  back  darkest,  belly  moet  yellow;  sides  with 
exteninonHof  thedarkof  liack;  hvail  dark,  witha  few  nmall  dark  speclui;  arrangement  of  colors  [iresen  I - 
ing  a  mottled  appearaniv  as  on  iKHly;  fins  all  mottled  with  brown  and  yellowish,  no  dark  border  to 
spinous  doTval;  Itasc  of  ))ectoral  dark;  ventrali>  paler. 

This  large  p'by  is  everywhere  common  iii  the  fresh-water  streams  of  the  West  Indies  and  the 
Atlantic  slioree  of  Mexico,  Central  Anterica,  and  Surinam.  It  seenja  1i>  lie  an  abundant  tieh  In  all  the 
larger  streams  of  Porto  Rico,  spcciniens  having  been  obtained  by  us  tnym  Ihe  Rio  Loiza  and  Rio  de 
Oagnitas  near  Caguas,  and  from  the  Kin  Bayamon  at  Bayamon  and  near  Palo  Seco.    It  has  been 
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rwordisl  from  Havana,  Marlirnnue,  .Tainai<-a,  Mexini,  an<l  Nicaragua.  Il  nan-hcs  a  length  of  a  feet  or 
more,  and  is  one  of  the  most  im|K)rtant  fresh-water  tiHHi'lishii"  in  I'orto  Rico  and  elsewhere  in  the 
West  Indies.    The  examples  obttuncd  by  us  are  4  to  17  indies  long. 

tluariaa.  PiirtH.  Dcwr.  Dlf.  lletm.  Hist.  Nat.  Culw.  Mb.  :n<.  Ar.  1.  ns7,  RHvana. 

ihibU'marif  doroilUif  IjiciipMv,  Hi:il.  Nut.  IMlni..  II.  fW.  ITW,  M»rlliiii|Ut:  frum  h  iIikwIiik  1>y  fliimk'r. 

nnlytrphalut  domOatnr  Bkirh,  Kful.  Ichth..  pi.  11. 1710,  MBjtinli)iii>;  alli-r  Iju-f pt^lc 

Bntraekuf  gumlna  Blorh  &  Schni-IIIiT.  Syirt.  Ichlti..  44,  INOI:  tiBM.i1  Ull  tlaarim  oF  fun, 

Etrotrii  lanpicept  Gnathcr,  Pror,  Z-iil,  Bi>r,  Limil.  1MM,  IHI.  Niiantciia. 

lOtalrli  ilorwUn/rliCuvlbr.  lUgnp  Animal,  rA.  II.  vol,  2.  i\6.  IIO,  Alilitlex. 

nOgfrnitilormaatoT.  Foe;,  Fnutm  ru<:rti>-KlqacBii.  »»,  INK1:  Suhl,  1.  c.  TU  mid  !«&.  iwa. 

i>lMtVimu<  ilurmftor,  JotduA  EvcniMinn,  1.  (.'..  21H,  1896. 

OcBU  IM.  SOBKITATOB  GUI.     ?BiiMM. 

Body  short,  robust;  head  broad  and  flat  a1>ove;  mouth  little  oblique;  maxillary  reaching  to 
anterior  margin  of  orbit;  lower  jaw  little  projecting;  no  toeth  on  vomer;  lower  pliaryngt-al  teeth  iiliff 
and  blunt,  the  liones  with  an  external  series  broad,  flexible,  lamellifonn,  thesu  Ixting  rutliuientary  gill- 
filaments;  scales  targe,  ctenoid,  :I0  to  Xi  in  a  lonf^itudinal  series;  skull  much  as  in  EleotTm;  II,  vii-i,  K; 
\.  I,  9  or  10;  no  spine  on  preo)H-rcIf;  pottt-temporals  iuseited  midway  between  occipital  civet  atid 
edge  of  skull;  aupraoccipital  emit  low. 
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242.  Dormitator  maculatus  (Bloch).  Masaguan;  Mapiro. 

(Plate  45.) 

Head  3.5;  depth  3.5;  eye  5.75;  snout  4.5;  inaxillar>'  3;  mandible  3.2;  interorbital  2;  preorbital  6.5; 
st-alw?  33,-12;  D.  vm-9;  A.  i,  9;  longest  dorsal  spine  1.9;  longest  dorsal  ray  1.1;  longest  anal  ray  1.2; 
Iiei-toral  1.2;  ventral  1.25;  i-audal  1.  Body  short  and  stout,  heavy  forwanl;  head  broad,  flat  above, 
interorbital  spat^  wide;  c-audal  peduncle  long,  rather  compressed,  length  1.4  in  head;  profile  gently  and 
regularly  an 'heil  from  tip  of  snout  to  origin  of  dorsal,  fn.mi  which  point  Ixnly  tapers  to  caudal  pe<iuncle. 
Mouth  small,  consi<lerabIy  oblique,  upper  lip  on  level  with  pupil;  maxillary  reaching  vertical  at  fn^nt 
of  orbit;  lower  jaw  scarcely  projecting;  teeth  on  jaws  short  and  weak,  in  villiform  patches;  no  teeth 
on  vomer.  Fins  all  large;  intersjiace  l)etween  donnls  verj-  narrow,  less  than  orbit;  s<.>ft  dorsal  and  anal* 
when  ilepressed,  reaching  beyond  base  of  caudal,  which  is  roumled.  Scales  large,  smaller  on  head 
and  belly,  about  15  series  from  base  of  ventral  to  vent,  14  series  acroes  breast  between  bases  of  pectorals, 
and  about  25  from  tip  of  snout  to  origin  of  dorsal  fin;  origin  of  dorsal  fin  midway  between  tip  of  snout 
and  posterior  base  of  soft  dorsal. 

Color  in  life:  Pale-greenish  on  head  and  l)ack,  lower  sides  and  l)elly  pale-bluish;  sides  of  head 
and  ba<-k  mottle<l  with  darker;  a  narrow  dark  line  from  eye  downward  and  forward  to  mouth,  and  2 
or  3  similar  but  broader  bands  from  eye  to  posterior  edge  of  opercle,  these  bands  more  or  less  broken; 
dorsal  fins  brownLsh,  barred  with  narrower  white  l>ands,  each  with  a  narrow  brick-red  edge;  anal 
bandied  with  light  brick-red  and  narrower  white  intersi>aces;  edge  of  fin  pale,  with  a  subtenninal  dark 
liar;  caudal,  ventral,  and  pectoral  jjale;  irL«  brick-red.  In  alcohol  this  fish  becomes  quite  dark,  almost 
black,  the  bright  colors  changing  c<.»mpletely. 

This  des<-ription  is  fr<.»m  numerous  specimens  6  to  8  inches  long,  but  the  species  reaches  a  length 
of  1  to  2  fet»t  and  is  a  valued  and  important  food -fish.  It  is  foimd  on  both  ccjasts  of  tn»pical  America, 
ranging  from  South  Carolina  through  the  West  Indies  to  Para,  and  from  Cape  San  Lucas  to  Panama; 
usually  abundant.  On  the  coast  of  Florida  it  has  Ix^n  taken  at  Hillsboro  River,  Indian  River  Inlet, 
and  on  the  Pensacola  Snapper  Banks.  No  adults  were  seen  by  us  in  Porto  Rico,  but  we  collected  one 
yi>ung  specimen  at  Mayaguez,  and  on  Februarj-  15  we  obtaine<l  85  near  Ilucares  from  a  small,  shallow 
lag<K>n  l)onlered  with  mangrove  bashes,  filletl  M-ith  decayed  vegetation,  and  with  the  water  strongly 
colore*  1.     These  spetnmens  varieil  in  length  from  3  to  8  inches. 

Scisma  mticulata  Bloch,  Syst.  Ichih..  pi.  299.  fig.  2. 1790.  Wert  Indies. 

Ektftris  mugiloUU*  Cuvier  «&  Valenciennes.  Hist.  Nat.  Poi.^..  XII, 226. 18;<7.  Martinique  and  Surinam. 

El€f4ri*  fima  Cuvier  &  Valenciennes.  Hist.  Nat.  Poiw.,  XII. 232. 1S37,  Vera  Cruz. 

EkiAri*  lat(fronjt  Richardson.  Voy.  Sulphur.  Fishes,  57,  pi.  35.  figs.  4  and  5.1837.  htcality  unknown,  probably  Pacific  coast 

of  Central  America. 
fElffXrif  fjrandimjuama  Cuvier  <fe  Valenciennes,  Hist. Nat.  Poiss..  XII. 229. 1837.  America. 
Ekiitri*  fomnolentvLS  Girard.  Proc.  Ac.  Nat.  Sci.  Phila.  1858. 109,  near  mouth  of  Rio  Grande, Texas. 
Elfittri*  omfjcyanru$  Poey,  Memorias.  11.269.  Havana. 
Dffrmitator  inicnjphthnlmuit  Gill,  Proc.  Ac. Nat. Sci.  Phila.  1863, 170.  Panama. 
Dormitator  gunfllachi  Pt»ey.  Synopsis.  396, 1*^.  Cuba. 

Thn-mitalffT  linratu*  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1863. 271.  Savannah.  Georgia. 
Ditrmitator  muftihniU:*,  Poey.  Fauna  Puerto- Riquefia. 339, 1881;  Stahl,  1.  c, 79  and  l&S,  1883. 
Dormitator  maculaiws,  Jordan  &  Evermann.  1.  c  2196, 1898. 

Genus  185.  GUAYniA  Bleaker.     Moroni. 

This  genus  is  allied  to  Elfotri*,  differing  in  having  the  post-temi>oral  bones  little  divergent,  tiot 
inserted  close  tc^ther,  distance  between  their  insertions  greater  than  the  moderate  interorbital  space, 
or  3.8  in  length  of  head;  top  of  skull  little  gibbtnis;  lower  pharyngeals  narrower  than  in  Eleotris; 
preojiercle  without  spine;  scales  very  small,  ctenoid,  about  110  in  a  longitudinal  series.  Vertebrae 
11  —  13:  teeth  moderate,  the  outer  series  on  lower  jaw  enlai^ged. 

Inhabitants  of  the  fresh  waters  of  the  West  Indies  and  Brazil.  T\i-o  species  known — Guarina 
hrfij*ilieTUfi4t  (Sauvage),  from  Bahia,  and  the  following. 

248.  Quavina  gnavixia  (Cuvier  <fe  Valenciennes).     **Jforwi.'* 

Hea<l  3.5;  depth  4.5;  eye  6.5;  snout  4;  maxillary  2.25  to  2.5;  mandible  2.5;  interorbital  3  to  3.25; 
prec»rbital  7.2;  scales  about  100,-38;  D.  vii-12,  the  longest  spine  2.5  to  3  in  head,  the  longest  soft 
ray  alK>ut  2;  A.  i,  10,  longest  ray  alxmt  2  in  head;  i>ectoral  1.5;  caudal  1.25  to  1.5.  B^kIv  stoutish, 
oblong,  heavy  forward;  head  heavy,  broad:  mouth  oblique,  lai^,  maxillaries  reaching  middle  of 

F.  C.  B.  1900-19 
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eye,  lower  jaw  slightly  pr<jjecting;  isthniiLs  very  broad,  gill-oiKJiiing  n«>t  reaeliing  fartlier  forward 
than  vertical  opercle;  prei.)i>ercle  smooth  with  ooneealed  spine;  eandal  jKHinni'le  compresseil,  least, 
width  8.75  in  its  least  depth,  whieh  is  2  in  head;  teeth  in  hroad  Iwinds,  <mter  ones  of  lower  jaw 
somewhat  enlarged;  dorsal  outline  rising  gently  from  snout  tr>  origin  of  si>i nous  dorsal;  ventral  line 
relatively  straight;  scales  very  small,  thos<»  on  head  embedde<l  and  cycloid,  those*  on  back,  Vx?lly,  and 
anterior  j>art  of  sides  cycloid,  on  jKisterior  part  of  l.)ody  ctenoid;  lower  jxirtion  of  preocular  and  cheek 
nake<l,  u[>i><»r  i)ortions  with  small  emlK»dde<i  scales.  Fins  mcxlerate;  origin  of  spinous  dorsal  nearer 
tip  of  snout  than  ponterior  e<lge  of  soft  <lorsal  by  a  di.**tan<'e  equal  to  diameter  of  orbit;  distance  l)t^tween 
s])inous  soft  dorsal  slijrhtly  jrrcater  than  <liamcter  of  orbit;  dorsal  spines  fiexi]>le;  dorsal  and  anal  rays 
when  dcj>n*ss<Ml  iKinOy  rea<'hing  rudiiiientary  caudal  rays;  caudal  fin  regularly  rounden^l;  tips  of  ven- 
trals  rea<'hin>r  halfway  to  origin  of  anal  fin;  tijis  of  j>ectorals  extending  slightly  l>eyon<l  tii>sof  ventrals. 

Color,  dark,  marbled  with  darker  an<i  lighter;  under  |>arts  dirty-whitish;  tins  dark  like  Vxxiy, 
lK>rdered  with  white,  esjiecially  the  dorsals  and  anal. 

The  nifiron  reaches  a  foot  in  length  and  is  a  goo<i  fo<Mi-fish.  t\  is  found  on  the  east  coast  of 
tropical  Ameri(»  from  Cuba  to  Rio  Janeiro,  in  fresh  and  brackish  water,  and  is  generally  common. 
Only  two  examples  (6.5  and  8.5  inches  long)  were  seen  in  Porto  Rico  by  us;  they  were  obtained  in 
the  San  Juan  market  Jamiary  15,  and  probal)ly  I'ame  from  the  mouth  of  the  Bayamon  River. 

EkiytrU  guatnmi  Giivicr  &  Valenciennes,  HLst.  Nat.  I»oixM..  XII.  223.  1S37.  Martinique. 
Guatnna  i/uavina,  .Ionian  &  Kvomiann,  Pishes  of  North  and  Middle  America.  219K,  1898. 

Oenns  136.  ELEOTBIS  (Oronow)  Bloch  ft  Schneider. 

l^o4ly  long  an<l  lf>w,  compres.*?ed  behiinl.  Head  long,  low,  llattene<l  al)ove,  without  sj)ines  or 
crests,  almost  every wliere  .scaly.  Mouth  large,  obliijue,  lower  jaw  projc^'ting.  Lower  j)haryngeals 
rather  broad,  teeth  small,  bluntish.  Preopcn'h*  with  a  .«mall  conceale<l  spine  Ik'Iow,  its  tip  hooke<l 
forward.  Branchiostegals  unanne<l.  Eyes  small,  high,  anterior;  isthmus  broad.  Post-temj)oral  Ixmes 
very  strongly  divergent,  their  insertions  clo.«e  together,  the  distance  betwtvn  them  al)out  two-thirds 
the  narrow  inten)rbital  sjMice,  and  less  than  one-seventh  length  of  head;  top  of  skull  somewhat  elevattnl 
and  dtvlivous;  interorbital  area  slightly  <*onvcx  transversely;  the  dorsal  tins  well  seiwirateil,  first  of 
6  or  7  flexible  sjiines;  ventrals  st?parate.  Scah^  modemte,  ctenoid,  45  to  62  in  longitudinal  series; 
vertebne  {pimniit)  11  -{-15. 

Found  in  tropical  seas,  entering  frt»sh  wat<'rs. 

<i.  Teeth  sulieqnal.  tlu)!*e  »»f  inner  or  outer  seri«'j4  enlarge*!. 

b.  Check  «?ntirely  ^'ealc^l.  , 

c.  Teeth  of  inner  series  of  e«<*h  jaw  enlarged. 

d.  Seale.M  in  a  metiian  series  40  to  51,  in  a  cross  series  12  t**  20. 

c.  Eye  large,  6  to  C  in  head;  scales  40  to  44.— 12  ti>  14 amblynp^if 

rt:  Eye  small,  8  in  head;  scales  r>l,-2t) afHininin 

(l<f.  Scales  in  a  median  series  f)"  to  (H\;  in  a  cn»ss  si'ries  IS  to  2 1 j>mo/m>. 244 

Ith.  Lower  half  of  cheek  naked;  scales  Kl jtcmitfrr 

244.  Eleotris  pisonis  ((imelin).     '\\forou.'' 

Head  2.J»;  dejith  o.75;  eye  7;  .Mnout5;  maxillary  2.75;  man<lible  2.75;  interorbital  S.<>;  jm^irbital 
10;  pect<>ral  1.4;  ventral  2;  caudal  1.4;  I).  vi-9,  the  hmgest  spine  8  in  head,  the  longest  ray  2.5;  A.  i,  8, 
the  longcist  ray  2.;^;  scales  57  to  (>i^,-19  to  22;  vertebne  11-^-15.  Bo(ly  stout,  not  compn*s.se<l;  hea<l 
broail,  depresseil,  tajK»ring f orwanl ;  mouth  large,  obliipie,  maxillary  reaching |M)SteriorlM)rder  oi  pupil; 
eyes  high  up;  isthmus  moderately  broad,  gill-oiH?nings  extending  forward  somewhat  Ik 'vond  angle  of 
preoperde;  j)reoiK'n*le  with  a  strong  coneealwl  spine  at  angle,  dircnrtcMl  forwanl;  no  teeth  on  vomer  or 
palatines;  teeth  on  jaws  in  wide  villiform  Itsinds,  outer  st*ries  somewhat  enlarge<l;  lower  pliaryngeals 
bmafl,  triangular,  without  fringe,  teeth  blimtish;  branchiost<^ls  H;  gi  11  rakers  2 -f-**,  very  short;  caudal 
ptMluncle  comi)n»sstMl,  its  least  width  one-thinl  its  depth,  which  is  2  in  h(»ad.  Fins  moderate;  origin  of 
spinous  dorsal  alK>ut  midway  Ix^tween  tip  of  snout  and  tip  of  drtrsal  rays;  sj>ace  separating  dorsals  scarcely 
more  than  half  orbit;  dr)rsal  and  anal  rays  not  reaching  l)a.se  of  caudal;  ventrals  ineerte<l  somewhat 
liehind  insertion  of  ]KH'torals,  their  tips  reaching  halfway  to  origin  of  anal;  pectriral  rcacthing  l)eyond 
ventrals.     Scales  small,  <Towde<l  anteriorly,  emlieilderl  on  nape,  head,  and  chet»ks,  ctenoid  only  on  si<les. 

Color,  dark-brown  or  blackish;  sides  with  faint  narmw  dark  lines  alternating  with  narrow  light 
ones;  fins  with  dark  wavv  lines. 
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The  range  of  this  apeci<«  in  (rum  Florida  to  Rio  Jaaeiro;  it  is  reoorded  fmni  Penaacola,  Rio 
Almendares  (Cuba),  Santo  Domingo,  ]tlaiiinique,  Surinam,  and  Rio  Janeiro,  and  wo."  found  bj  uo  to 
be  (^jmnion  in  fre^ti  and  lirackish  waters  of  Porto  Bii-o.  In  the  Bayamon  lUver  13  cpecimens  were 
obtained  January  12,  varying  in  length  from  3.^  In  6.33  inrhes.  There  ip  a  single  specimen,  1.5  inchefl 
long,  from  >[ayag(iei'.,  January  20,  and  8  email  onei<,  from  1.31  to  2.06  inches  long,  from  Arroyo.  This 
Hpeoiefl  in  known  in  Porto  Rico  only  ai*  "moron."'  It  does  nut  seem  to  lie  murh  ufied  as  food.  It  is 
apparently  most  ciimmon  in  the  lower  jHirtionfof  rivers,  and  probably  does  not  ran  t4i  the  headwaters. 

.im<trr  pUnma.  HATtfgrtLVt  &  n^o.  HM.  Brull..  IV.  166. 16«0.  BnHl. 

HeolHtrapileiilnirlopialrii.GTinviw.  Km.  Irhlh..  II,  188,  ITnT:  af lor  MarcRnive  it  IIhi. 

ff.Aiwi  piKBl/  'imi'lln.  Svw.  X«t..  law.  17W:  I»«<1  un  Ebmri.  of  Gronow . 

Ebiilriiii;ir<««' <^nyier&Vilenciraitfi',airt.  S'at.  Pnl».. Xn.2W.pl. 3K,IIB;.MiinliiJ-|iii',Saiiu>LiomlnKU anil  Surinam: 

[\ier.  Fauna  Puprto-RlquohH.  %».  IfMi:  Slahl.  1.  e..  ;?ani1  IN.  1»«. 
Onlru  I  CUiui)  bclKinnvi.  fauT>«c  Bull.  Soc.  Fbilom.  Pariii  \><79.  9A.  Beliie  uni  UiyenDe. 
EUotrvpitmi',  Jordan  &  Erennann.  1.  c,  XSOO.  1(W. 


Omiu  13T,  BICTSmC  CDTiar  *  Talancialmsi. 

B«dy  nibcylindrinil,  covereti  with  rather  nnall  rtonoid  sealft^:  head  oblong  and  broad,  with  deft 
of  mouth  nearly  horiwintal;  ujiper  jaw  prominent:  snoot  obtusely  ruundedi  lips  verj-  thick,  lower  jaw 
with  a  series  of  numerouc  slender  horizontal  teeth,  of  which  sometimes  only  the  extremities  aro 
visible:  upper  jaw  with  a  single  unidirm  series  of  numerous  movable  small  teeth  attached  by  ligament 
to  wlge  of  maxillarj-:  behind  this  outer  visible  series  lie  numerous  other  parallel  series  of  young  teeth 
hidden  in  the  gimi,  which  succeeil  the  former  as  they  become  worn  out  or  broken;  lower  jaw  with  a 
series  of  widely-set  conical  teeth:  teeth  all  simple,  slender,  distal  half  bent  inward  nearly  at  a  right 
an^le;  eyes  of  moderate  size;  2  dorsal  fins,  anterior  with  6  (5  or  7)  flexible  spines;  i-au<Ia1  ijiiite  free: 
venirals  united  into  a  short  cnp-sha[ieil  ilisk:  gill-opening  of  moderate  width;  4  branchioetegale. 

Found  in  the  streams  of  the  West  Indies.     Few  species. 

a.  Body  umally  well  (calfd. 

6.  Scale*  large,  about  M  in  longitudinal  i*rie« pnnelnlvm 

lii.  Scalw  moderate,  about  68 nn/iUonmi 

M*.  Scalei  noall,  alxHilW. 

r.  Body  den wly  (ifalKl;  no  dark  vcrtlial  ban  on  laidt eaguilir.iiA 

re.  Bodv  len  dernwlj  waled;  wjuaniatlon  Kimetlmex  quiie  Incomplete;  ilmt  7  more  i>r  le«  dlntlncl  vertieal  bam  on 

body plumini.'Ut 

aa.  Body  nearly  naked rtMnite 

!14B.  Sicfdluin  caguitce  F.vermann  &  >Iflnih. 

Head  4.4;  depth  4.8;  eye  5.75;  snout  3.5:  mamillary  2;  mandible  2.75;  inten>rbital  width  3; 
preorliiial  3.5;  D.  vi-i,  10;  A.  i,  9;  scaler  83,-25;  longest  donal  spine  l.o  in  head,  longest  ray  2; 
longest  anal  spine  2  in  h«aA,  longest  ray  2;  pectoral  1.1;  ventral  disc  1.75;  caudal  1.  Body  rather 
stoiit,  hea^-y  forwani;  head  large,  broail ;  month  large,  its  width  1.5  In  head;  lips  very  thick;  maxillary 
not  greatly  produced;  teeth  simple,  flixible:  a  median  <-left  in  upper  lip;  pectoral  somewhat  shorter 
than  head;  dorsal  spines  without  filaments,  longest  about  1.5indeptli  of  lioily;  space  U-l ween  dorsals 
about  equal  to  orbit;  soft  raya  of  dorsal  and  uial  scarcely  reaching  liaee  of  caudal;  ventraJs  united. 
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fomiiii);  a  tnip-ghnpe^l  di^k,  only  about  two-fiftiia  ixtsterior  edge  free  from  belly;  caudal  roundeil. 
Sralcf  very  Bmftll,cteiioiii,iien«.'ly  covering  entire  Ixwly  exeppt  a  liroail  f>trip  on  belly;  posterior  portion 
of  nape  with  very  lint'  wales;  criliru  head  nake<l. 

Color,  dark-brown  or  oliviux'ou.i  on  hcarl,  HiilLi<,  and  1>ack;  under  jiurtx  jiale;  lins  all  pale,  anal 
with  fi  narrow  dark iHh  marten;  raudal  sonicwlmt  ilark;  no  dark  vertiial  liarH  oti  lioilyund  none  at  liam' 
of  petrtonil;  nn  H-iilmiKil  li|niiv  at  liase  of  citiidat. 

This  s-iHK'ies  w  ehwp  to  S.  jJumirrl,  from  wliiel.  it  diffent  ■■hiefly  in  c'olor,  the  more  <v.mpli'tc> 
sr]iiatiialioii,  tliu  wliorler  )H'<'toraI,  and  tbe  nonlilatm.'nlotiH  eliarncter  of  donal  pphieB.     Known  otily 
L',  ;[.(iH  ini'hes  IcjnK,  from  thi-  Rio  d(^  raguitaj<  at  0(4piaii,  I'orto  Rico. 
^uHu' Ei'tnuBnii  A  MbtxIi.  Uciit.  r.  S.  F.ClsSH  (INH'.  19).  SSi,  Rlr)  du  Cagultu,  CHguas.  l^irtoRii^o. 


'^^^^'^ 


346.  Sicydium  plumiOTifHUMb).     Simjo. 

Heail 4  to4.»i;  depth 4.5;  eye » to 7  in  head, 2 1"3  in  ititerurbital  width;  D. vi-i,  10;  A.  i,  10;  walea  W. 
Teeth  in  upi>t'r  jaw  Iouk,  Hlender,  I.h'iiI  iiiwanl  at  ritrht  iinjileH,  only  tiiw  protruding  from  gums.  Front 
teeth  i>f  lower  jaw  nut  larp^r  than  thow-  liehinil;  a  sintile  row  of  ineonniiicnoos  papillie  on  gum  beneath 
upper  lip,  a  large  ineilinii  iia]>illa  almve  iiiasillary  mitnn';  a  median  eleft  in  upper  lip.  Pectoral  longer 
than  huad;  third,  fourth,  and  fifth  dorsnl  iipini-s  proiluccd  into  long  riblHins,  the  fourth,  wtiieh  is  longest, 
being  2  lo  'i  times  height  of  IkhIv.  Bmly  usually  irovereil  with  small  scalcH,  reducetl  in  size  on  neck 
And  iH'lly;  frufiueiitly  almost  nakeil,  scales  present  only  on  jmsterior  jiart  of  body.  Caudal  deeply 
emai^inate. 

Color,  olivi?  or  violet-brown,  with  about  7  more  or  lens  diiilinet  dark  vertical  barw;  a  liark  bar  at 
bane  of  pectoral;  dorsal  with  irregular  dark  markiiigi<;  anal  fin  with  a  dark  marginal  liand,  aometimea 
edged  with  while;  an  H-shaped  figure  on  base  of  naudal  fin,  and  a  black  bar  on  its  porterior  halt. 

An  inhabitant  of  thu  fresh  watetT  of  the  West  Indies.  Not  obtained  by  ua  in  Porto  Hieo,  but 
recorde<l  by  Profiswir  Poey. 

Subf Ni  plumirri  BIcH-h.  lehlh.,  l^.*!.  |il. !»,  Ilg,  X.  I'MR,  MartliiiqiiG:  uti  a  ilrawitiit  by  Ilumlcr. 
Sieyiliiim  tiniffH*  l^X'y.  Muni'iriv,  II. '.i?".  INil.  SnnKn^o  du  Cubii. 
SfcvdiUMip'uiBfcril'.icy.Fiiiiiuil'iu.'Nii-Rlijupnn.aas.lwl;  Jordmi  A  ETermaiin. i.e., ■.-»«,  1890. 

Onini  138.  OOBIDB  (Artcdl)  linauD*.     Ooblei. 

Body  oblong  or  elongate,  com preweil  behind.  Head  oblong,  more  or  letw  depressed.  Eyes  high, 
anterior,  clow  together;  oiitrcles  nTiiiniH'd.  Mouth  nnjilerate.  Teelh  on  jaws  only,  conii'al,  in  several 
series,  thiwe  in  outer  row  enlarged;  no  I'anines.  iHthmuc  broad.  Shoulder-girdle  without  flcHhy  fiajxi 
or  papillie.  Skull  depresseil,  abruptly  wjdeneil  Ix-hind  eyes  and  without  distinct  median  keel.  Scalen 
moderate,  ctenoid,  )ieniianently  ii)vering  Ixxly;  clieek  usually  naked;  belly  generally  Bcaly.  D<inml 
with  6  rather  weak  spiiK*;  pei'toml  well  develoju-tl,  upper  raj's  Bometiines  very  slender  and  silky; 
ventrals  completely  united,  not  adnale  to  telly;  <-andal  fin  usually  obtut«. 

The  genuB  Gohiiv,  as  here  understood,  coniprisus  s  very  lar^  number  of  species  more  or  less 
closely  related  to  the  Kuropean  type  ot  the  genus,  Gohiiit  niiier,  and  its  American  relative,  flobhu 
toporaioT.  An  esamination  of  skulls  or  skeletons  of  nmiierous  Kuroi>ean  and  American  species  shoe's 
a  remarkable  uniformity  in  most  reepectx.    The  general  form  and  structure  of  the  cranium  is  the  same 
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in  all,  the  only  differences  being  very  minor  ones  in  tlie  heijrht  ol  certain  crestfl.  Golnm  oceanint*  seems 
most  abt»rrant,  but  \a  difficult  to  separate  generically  on  account  of  intermediate  forms.  Prol»ably 
several  of  the  many  genera  indicate<l  by  Blceker  will  prove  valid,  but  only  a  thorough  study  of 
skeletons  can  establish  them.  It  is  not  unlikely  that  Ctempgohim^  to  which  group  most  of  our  species 
belong,  may  be  separable  from  Gobim. 

GoBius: 

a.  Upper  rays  of  pectoral  fin  8ilk-like;  i.  e..  short  and  very  slender  and  flexible,  free  for  nearly  their  whole  length. 

b.  B<Kly  robust,  compressed  posteriorly soporaior,  247 

i  TENOGOBIl'S: 

<m.  rpper  rays  of  pectoral  normal,  not  silk-like,  similar  to  others. 
0.  Scales  lantre,  25  to  33.    Color  in  life  olivaceouj*,  mort^  or  less  spotted,  never  r- -l. 

d.  Dorsal  soft  ra>-8  12  to  14;  vertex  and  nai>e  with  a  sliijfht  median  fold  of  skin.    Body  long,  not  much  compressed: 

head  3.5;  eye  3  in  head;  a  dark  spot  on  first  dorsal cifftnmauni 

dd.  Dorsal  soft  rays  10  to  12. 

e.  Caudal  with  2  spots  at  its  base;  jaws  unequal,  lower  slijjhtly  prfKluced;  iHHiy  robu.«;t.  compn»ssed  behind,  depth  5  in 

total  length;  head  4.:^;  eye  longer  than  snout.  3.5  in  head:  maxillary  reaching  pupil:  teeth  in  a  band,  the 
outer  enlarged  and  distant,  the  inner  enlarged  and  l>cnl  backward.  Brr)wni«h;  a  faint  blue  spot  on  each  scale: 
six  spots  along  middle  of  bat^k;  similar  spr>t<$  on  scapular  region  and  middle  of  side;  a  dark  spot  above  opercle; 
blue  dots  on  head;  a  straight  blue  line  cn>ssing  cheek  above  and  continued  on  oi>ercle;  dorsals  faintly 
spotted.    D.  vi-10;  A.  10.    Scale825.-7 gUiuc€ifr»num 

re.  Caudal  plain  or  with  but  a  single  spot  at  its  h-jix-. 

J.  Dorsal  spines  low,  highest  little  longer  than  head. 

g.  Region  from  nape  to  dorsal  entirely  scaled. 

h.  Pores  on  preopercle  not  very  conspi<?uous:  no  canine  teeth.  B<Hly  subfusiform,  little  compressed;  depth  4.5  in 
length;  head  blunt.  4  in  length.  rounde<l  in  pnifile:  eye  equal  to  snout,  4  in  head.  Mouth  small,  horizontal, 
lower  jaw  included:  maxillary  3  in  head,  n.-aching  to  below  eye.  Teeth  .^mall,  in  bands  in  both  jaws,  the 
outer  enlarged,  those  of  upper  jaw  ver>'  slender.  Scales  large,  ctenoid,  those  of  najie  and  belly  little  reduced. 
Lfjngest  dorsal  spine  shorter  than  head.  Caudal  itcarcely  pointed,  about  as  long  as  head.  Color,  whitish-gray, 
middle  of  side  with  4  or  5  dark  blotches,  from  each  of  which  a  narrow  dark  bar  extends  downward  and 
forward:  a  large  black  blotch  aliove  pectoral,  obsolete  in  female:  a  small  black  sp<»t  nt  ba.sc  of  caudal:  a  dark 
mark  below  eye:  vertical  fins  barred.    D.  vi-12:  A.  11  or  12.    Scales  33 HtUjmaiunui 

hh.  Pores  on  preoi>ercle  ver>'  conspicuous:  lower  jaw  with  small  canines.    I),  vi-i.  9;  A.  i.  9 tjuadriporu* 

ffff.  Region  between  nai>e  and  dorsal  with  a  narrow  naked  median  strip.  B4Hly  moderately  elongate,  subfusiform. 
depth  5.3:?  in  length.  Head  large,  not  .so  blunt  as  in  O.Manfonm,  3.4  t^>  3.66  in  length;  anterior  profile  gently 
decurved:  snout  3.:J3  to  3.5  in  head:  eye  4:  mouth  large,  slightly  oblique;  maxillary  extending  to  front  of  pupil. 
2.33  in  head.  Teeth  .small,  slender  and  curved,  in  mo<lerate  Imnds.  Scales  modemte,  ctenoid,  those  in  front 
much  reduced  in  size;  breast  naked.  Longest  dorsal  spine  1.5  in  head.  Caudal  as  long  as  head,  somewhat 
pointed.  Olivaceous.  mottle<l  with  gray:  abrnit  5  roundtKl  dark  blotches  along  middle  of  side,  last  forming  a 
spot  at  base  of  caudal:  no  dark  siiot  on  side  of  nape;  some  dark  marks  tm  head;  vertical  fins  barred.    D.  vi-12: 

A.  13.    Scales33to  3.'i fht^feldti 

ffgtj.  Region  between  nape  and  dursul  entirely  nake<l. 

t.  Highest  rays  of  second  dorsal  little  more  than  half  head,  none  of  them  reaching  base  of  caudal. 

j.  Profile  much  decurved,  skull  rounded  behind,  without  distinct  median  ridge:  mouth  horizontal.  Body  elongate, 
deepest  below  front  of  dorsal,  tapering  regularly  backward,  greatest  depth  5.5  in  length.  Head  short,  blunt, 
profile  anteriorly  abruptly  decurved,  cheek  somewhat  swollen.  Length  of  head  3.5  in  body.  Snout  about  equal 
to  eye,  3.66  in  head.  Mouth  horizontal,  maxillar>'  reaching  to  below  pupil  (in  male) ;  lower  jaw  included.  Teeth 
in  each  jaw  In  a  band,  outer  row  of  upper  jaw  large,  recur\ed.  Scales  large,  ctenoid,  somewhat  reduced  ante- 
riorly. Nape,  breast,  and  belly  naked.  Dorsal  spines  about  two-thirds  of  head  Caudal  [Minted,  2.66  to  3.5  in 
body.  Color  olivaceoiw.  with  numerous  dark  reticulations  on  Ijack:  5  black  .spots  along  «»ide.  the  lasi  forming 
a  spot  on  base  of  caudal,  sometimes  with  V-sha[)ed  dark  bars  extending  from  them  to  dorsal,  breast  and  sides 
of  belly  with  numerous  dark  si»ecks  in  male:  a  dark  line  between  eyes:  a  dark  line  fnim  eye  Ui  middle  of  pre- 
maxillary,  some  dark  spots  below  eye,  sometimes  forming  bars,  sometimes  a  stripe,  a  large  oblique  spot  above 
pectoral,  continued  on  opercle:  a  black  spot  at  base  of  pectoral:  dorsals  and  caudal  barred,  anal  uniform 
dtisky,  ventrals  and  pectoral  black  in  male,  white  in  female.    D.  vi-11;  A.  10  t<»  12,    Scales  25  to  30..  bo/<oA>ma 

jj.  Profile  moderately  decurved:  eye  longer  than  snout,  3.75  in  head.  Color  yellowish,  «>blong  dark  blotches  on 
middle  of  side;  dorsal  and  caudal  Imrn.Hl.     Head  4:  depth  6.    D.  vi-12:  A.  10 fastialws 

ii.  Highest  rays  of  second  dorsal  as  long  as  head,  the  last  reaching  base  of  caudal.  Body  elongate,  back  not  an'hed; 
depth  6  In  length;  head  4,  not  <-ompres.«!e<l,  cheek  tumid.  Profile  abruptly  decurvwl,  the  snout  3.33  in  head. 
Mouth  large,  nearly  horizontal,  maxillar}-  reaching  i>osterior  edge  of  eye  in  males,  middle  of  eye  in  females. 
Teeth  in  narrow  bands  in  each  jaw.  outer  somewhat  enlarged,  outer  in  s<^me  (males?)  much  enlarged  above 
and  recur\-ed.  enlarged  teeth  fixed,  others  movable.  S<.*alcs  large,  ctenoid.  reductKl  anteriorly,  belly  naked. 
Dorsal  spines  little  filamentous,  longest  ab'Uit  eijual  to  head:  caudal  2.25  to  3  in  body.  Males  dark-olive,  with 
4  oblong  dark  blotches  along  middle  of  side:  a  dark  caudal  spot;  a  black  blotch  larger  than  eye  on  each  side 
of  shoulder:  dorsal  spotted;  caudal  reddish  aUive,  dusky  below;  females  with  5  oblong  dark  blotches  on  side 
the  last  on  base  of  caudal:  from  each  of  middU'  blotches  a  V-shapiHl  Ijar  runs  to  back;  a  black  shoulder  blotetu 
a  dark  bar  from  eye  to  mouth:  ventrals  pale,  with  2  dark  streaks.  D.  vi-ll;  A.  12.  Scales  30  (27  to  Xi)  at  leavi 
in  males encarnmu^ 
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SJ.  Diirsal  spines  high,  highest  reaching  past  middle  of  seeotiil  ilorsal.    Nhjkj  scaly.    Ik^ly  (elongate,  motlomtely 

(•omprt*Jwe<l. 
k.  Deptli ;')  to  G  in  length:  proOle  little  de(?urved,  skull  flattiflh  behind,  much  broader  than  in  Goiiiu*  bftlanuima.  with 
an  evident  median  ridge:  mouth  very  oblique,  much  larger  than  in  G.  bttkfmima:  lower  jaw  thin  and  flat. 
Back  slightly  an?he<l.  Body  a  little  deeper  and  rather  less  compressed  than  in  G.  cncxmnu*,  depth  5  to  (»  in 
length.  Head  4.  Anterior  profile  moderately  deeurved.  Kye  3.33  in  head.  Mouth  large,  oblique:  maxillary 
reaching  to  below  pupil  in  bt)th  sexes.  Teeth  al>ove  uniseriel,  some  of  them  en1arge<l  and  re<'urvcd:  lower 
teeth  in  a  narrow  band:  males  sometimes  with  hindermotjt  of  outer  series  a  strong,  exiuirted,  re<'urved  canine: 
belly  UHkcil.  Longest  dorsal  spine  two-thirds  head  in  females  elevated  in  males:  soft  dorsal  elevated  in 
males:  caudal  3.5  in  body.  Color,  light-greenish,  sides  of  male  with  5  or  C  narrow,  straight,  rather  sharply 
defined  whitish  or  yellowish  croetsbars.  regularly  j>laced:  4  dark  Imrs.  3  l>elow  eye  and  1  on  opercle;  a  small 
dark  spot  Ix'hind  and  above  oiHjrele;  vertical  fins  barretl;  female  with  a  row  of  irregular  dark  spots  connecltMl 
by  a  dusky  streak,  and  with  pale  crossbars  obsolete.    D.  vi-l'i:  A.  13.    Scales  27 Miginntintu 

kk.  Depth  4.tJ6  in  length;  i>rofile  very  obtuse  anteriorly;  maxillary  extending  Iwyond  pupil.  2.6  in  head.    TtH'th  strong, 

uniserial.  4  shortish  canines  in  lower  jaw  behind  other  teeth;  ujiper  tet?th  largest.    I),  vi-11;  A.  10.  /*/rici/«,  24M 

kkk.  Depth  4  in  length;   teeth  short  and  thick,  uniserial;   yellowish,  much  mottled  and  blotched,     D.  vr-ll;  A.  11. 

Scales  30 garmani 

C€.  Scales  moderate  or  small, 40  to  90. 
I.  Soft  dorsal  and  anal  short,  each  of  10  to  14  rays;  body  more  or  less  elongate. 

EUCTENOTjOBIUS: 

m.  <:audal  n)unde<l,not  much  longer  than  head. 

n.  Scales  40;  dorsal  with  9  soft  rays  only;  anal  with  9;  depth  G.5  in  total  length;  head  broad,  flattish;  snout  short, 
decurve<l:  eye  4.25  in  head,  1.33  in  intemrbital  area,  longer  than  snout:  maxillary  extending  to  below  middle 
of  eye.  Some  of  dorsal  .spines  produced  in  filaments,  the  third  1.5  times  <Iepth  of  body;  caudal  short,  roundeil. 
Two  rows  of  ill-defined  blotches  <m  upper  half  of  body;  2  rows  of  brownish  spots  on  sectmd  dorsal,  uppter  stnmgly 
markcil jxxyi 

nn.  Scales  50;  dorsal  and  anal  with  10  soft  rays  each;  profile  ver}'  oblique.    Color  dark-brown badius 

GOBIONELLUS: 

mm.  Caudal  lanceolate,  much  longer  than  head:  lower  jaw  thin;  usually  a  gnten  spot  on  roof  of  mouth  in  life, 
o.  Body  rather  deep,  depth  atxnit  5  in  length. 

p.  Scales  rather  large.  39  to  42;  bo<ly  mtxlerately  elongate,  compre«»e<i;  depth  5.25;  head  4.  Head  not  compressed, 
cheek  tumid,  snout  short,  abruptly  deeurved;  mouth  large,  little  (»blique,  jaws  equal,  maxillary  2.33  in  head, 
reaching  to  below  pupil;  eye  5  in  head;  twth  above  large,  unequal,  uniserial,  some  of  them  fixt^I,  those  below 
small,  in  a  band.  Scales  anteriorly  (rycloid,  becoming  larger  iH»steriorly,  and  ctenoid:  dorsal  .spines  scan-ely 
filamentous,  none  of  them  as  high  »ls  l>ody;  caudal  2.25  in  body.  Light-olive,  with  dark-olive  blotches;  Ixxly 
and  head  with  many  conspicuous  round  spots  <.»f  cream  <M)lor,  each  .vurnMinded  by  a  dusky  ring,  these  nn)st 
distinct  on  head,  all  smaller  than  pupil;  snout  with  du.sky  streaks;  dorsals  and  caudal  sharply  Imrred;  anal 

and  ventrals  dusky  ^in  male );  a  small  round  spot  at  base  of  <'audal.    D.  vi-11:  A.  II gmamgdiiH 

pp.  Scales  comparatively  small  (53).  Botiy  elongate,  compressed  behind;  head  a  little  compressed,  3.75  in  length: 
depth  5;  eye  3.5  in  head,  shorter  than  rounded  snout;  maxillar>'  reaching  to  below  middle  of  eye:  teeth 
small,  outer  a  little  enlarged;  dorsal  spines  all  shorter  than  head,  not  filamentous.  Nape  scaly,  its  s<>ales  much 
reduced  in  size;  scales  ctenoid.    Two  violet  stripes  fn)m  eye  to  mouth;  8  or  9  violet  bars  on  side:  3  or  4  l>ars  on 

caudal:  second  dorsal  spotteil.    D.  vi-12;  A.  11  or  12 etrigiUuK 

fMK  Body  elongate,  depth  G.5  to  9  in  length:  hea<l  4.5:  caudal  very  long. 

7.  Scales  very  small  (GO  to  90):  caudal  more  than  twice  as  long  as  head  in  adult.    Body  compressed,  extremely 

elongate,  depth  6  to  9  in  length;  head  higher  than  wide,  short.  c<»mpres8iMl,  4.5  to  5  in  length:  mouth  wide, 
oblique:  maxillary  in  adult  reaching  to  below  posterior  border  of  eye.  I.K)wer  jaw  very  thin  and  fiat:  teeth  in 
both  jaws  small.  sul>equal,  those  in  upi>er  jaw  In  a  single  series,  thoe>e  of  lower  in  a  narrowband:  outer  teeth 
somewhat  movable.  Scales  anteriorly  small,  cycrloid,  embedde<l,  those  behind  larger  and  ctenoi<l;  a  few  s<'ales 
<m  up|K'r  anterior  corner  of  opercle;  dorsal  fins  high,  .some  spines  filamentous,  longer  than  head,  ("audal  very 
long,  filamentous,  2  to  2.G6  in  IxkIv.  Light-olive:  fins  dusky  in  male:  a  round,  black  sfHit  on  .side,  a  little  larger 
than  eye.  )>elow  spinous  dorsal;  first  dorsal  spine  with  2  or  3  black  s|Nits;  a  small  dusky  s]K>t  at  ba.se  of  caudal: 
emerald  siH»t  on  tongue  conspicuous,  fading  in  spirits.  D.  vi-14:  A.  11  or  15. 
r.  Only  a  few  scales  on  opH*rcle. 

8.  Scales  large,  about  GO hastatus 

88.  Scales  smaller,  about  71 bayamoneiudf,  249 

rr.  Tpiwr  part  of  opercle  with  a  large  patch  of  scales (Keanirus,  250 

247.  Gk)biu8  soporator  Cuvier  &  Valenciennes.     Mn}>t). 

Head  3  to  3.3;  depth  4  to  4.8;  eye  4.5  to  5;  snout  3.5  to  4;  maxillary  2.5  to  3;  mandible  2  to  2.3; 
interorbital  5  to  6;  preorbital  about  8.5;  Hcales  38,-13;  D.  vi-10,  the  longe^^t  Hpine  abont  1.7  in  head, 
tlie  longest  niy  1.8;  A.  S),  the  longest  ray  1.8;  i)ectonil  1.3;  ventnd  1.5.  B<Mly  Ht<»ut,  heavy  forward, 
compri'ssed  posteriorly,  the  least  width  of  caudal  petluncle  alxmt  4  in  its  least  dei>th;  head  broa<l, 
snout  blunt;  mouth  mrxlenite,  slightly  oblique,  the  maxillary  njaching  middle  of  «*ye;  isthmus  very 
broad,  gill-openings  extending  forward  but  slightly  in  front  of  base  of  jxH'toral;  lips  thick;  t^ieth  in 
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upper  jaw  in  a  broail  band,  tho.«e  r»f  oiitor  seri«*s  t'lilaivcil,  tin*  inm*r  <nu*f«  small;  UH?th  of  lower  jaw 
Hiinilar  hut  smaller.  Entire  Ixxlv  <-<»ven-«l  with  lar/f.  cteuiiiil  sraU's,  siiiallrr  i»n  naij*-  an<l  U^llv;  hea<l 
uaki^l.  Fins  rather  largt*;  orij^in  of  sinnous  <lorsal  Jrlitrlitly  nearer  .snout  than  Ut-e  of  last  s<^ft  ray; 
Hpaee  Hejjarating  dorsal.**  alH.mt  2  in  eye;  dor«aI  an<l  anal  rays  not  reat-hin);  <'audal  when  depreHPe<l; 
piM'tural  hn>a4l,  up|ier  rays  j>artially  detached  and  silk-like:  ventral  disk  rather  free  fn»m  l^eliy,  not 
reaching  vent;  caudal  short,  r<ninde<l. 

Color,  inottle<l  or  marble*  1-gray  above  and  on  sides  and  heail,  under  jwirts  white;  Ixiek  with 
alx)Ut  4  dark  areas  extemling  (h»wn  on  si<les;  sides  witli  irregular  series  of  small  white  siKHi'ks;  dorsals 
and  caudal  barrtxl  with  white  and  dark;  anal  light,  with  dark  etlge;  other  tins  [>ale.  .S>me  specimens 
arc  considerably  <larker  ami  have  the  fins  darker,  but  the  color  lattern  is  t»sstMUially  the  same  in  all. 

Found  in  the  tropical  seas;  widely  dLstribute<l  an<l  almost  everywhere  common,  lurking  among 
ptones  or  on  sand  in  shallow  water,  or  in  rook  jxhjIs,  moving  very  quickly  when  disturl)e<l;  north  on 
on  our  coast8  to  Carolina  and  Gulf  of  California.  The  c«jmmonest  of  all  shore-fishes  in  tnipical 
America.  Length  3  to  5  inches.  Amf)ng  our  species  this  .seems  to  Ix?  the  nujst  nearly  related  to  the 
Eunipean  Gobiiut  niger,  and  may,  therefore,  be  held  to  represent  the  subgenus  doitinx^  if  our  other  species 
be  phute*!  in  different  sul>genera.     Perhaj»s  all  the  others  will  ultimately  lx.»  remf>veil  from  Oohiun. 

This  is  api)arently  the  most  abundant  and  generally  distribute<l  goby  in  Port4»  Rico,  the  collec- 
tion containing  numerous  six^'imens  from  San  Antonio  Bridge,  San  Geronimo,  Palo  Seco,  San  Juan, 
Mayaguez,  Puerto  Real,  Guani<-a,  Ponce,  Fajanlo,  Hucares,  Isaljel  Segunda,  and  Culebra  Island. 

(iobitui  mpttrcUor  Clavier  A:  Valenciennes,  Hist.  Nat.  Poi.ss..  XII.  .V>.  1837.  Martinique:  Jordan  A:  Kvemiann.  l.r..  'IIXC,  1.S9S. 

G<tbiu*  lin^Uuf  J enyns,  Z4.x>l.  Voy.  Beagle.  9.x  pi.  19.  lig.  J.  Is42.  <ialaiiag<x  Archipelago. 

Gobiujf  ratulujf  Ginnl,  Pruc.  Ac.  Nat.  Sci.  I'hila.  1N>.  1»*.9.  St.  J<»soph  Island.  Texan. 

Gobtuf  mnpo  P<»ey.  Memoriait,  II.  277.  InJI.  Cuba. 

Gfjbius  Uu'crtu*  PtK*y.  Memorias.  II.  27^.  1?<61,  Oil»a. 

GobiuA  amlrri.  .Saiuvage.  Bull.  j^h;.  Philom..  per.  7.  IV.  44,  1.*<N).  Rio  Guuvil^.  Ecuador. 

Gfjbiu*  rfirf,liur»^i*  iiiW.  Pnn-.  Ac.  Nat.  S«i.  F'hiia.  !*>«.:<.  2t».  Charleston.  .S.  <'. 

Gtibin*  hrunnrw  Pwy.  .<yno|riis.  :{9:l.  W>«.  Havana. 

Gfibiuf  aruwh Hi  (innnan,  l'Ttn\  N.  K.  Z<iol.  Cluti.  I.  .Iune9,  ISy.*,  Clippertnn  Inland. 

248.  Gk)biii8  lyricus  <  iirard. 

Description  of  male:  Head  4;  depth  4.5  t<^  o:  eye  4  to  o:  .«nout  3.6;  maxillar\*  2.3:  mandible  2.3; 
interorbital  4  to  5:  preorbital  5  to  <i;  scales  21»,-i^:  I),  vi-11,  the  longest  .*jpine  aKmt  3  in  hear],  the 
longest  ray  about  1:  A.  i,  10.  the  longest  ray  1.2:  i.>e<"toral  al>out  e<iual  to  head:  ventrals  1.1;  caudal 
about  twice  length  of  hea<l.  Boily  elongate,  tajx^ring:  head  heavy,  IxKiy  somewhat  c<.>rapressed;  head 
short,  broad;  snout  short,  abniptly  dc*curve<l:  mouth  rather  small,  .•s<jmewhat  oblique,  maxillary  peacrh- 
ing  vertical  of  pupil:  lower  jaw  include*!;  eye  small,  high:  isthmiL<«  broad,  gill-oijenings  not  extending 
forward  under  oj)en-les:  teeth  rather  strong,  in  one  serit*s  in  each  jaw:  lower  jaw  with  alx)Ut  4  short 
canin<»-like  teeth  l>ehind  the  other  teeth:  ti^^th  of  upper  jaw  larger  than  those  of  lower.  Fins  rather  lanjre; 
first  dorsal  with  2  or  3  filamentous  spine?*  reaching,  when  depresse<i,  l)eyon«l  l>afle  of  second  dorsal,  or 
even  to  caudal ;  space  .^sejiarating  dorsals  very  short,  distam-e  fn>m  snout  to  origin  of  first  dorsal  3  in 
Innly;  anal  rays  reaching  cau<lal;  caudal  long  and  pointe<l:  jiei'toral  rather  long,  reaching  origin  of  anal: 
ventrals  rather  short,  di.«*k  not  reaching  vent.  Sirales  large,  cycle  ad,  s<.imewhat  crow<le«l  anteriorly: 
nai^e  s<3ile<l,  head  and  brea.'^t  nake<l. 

Col<»r,  olivaceous  or  dark,  with  6  or  7  .somewhat  regular  <lark  crosslmr^,  the  2  or  3  posterior  ones 
broadest,  body  with  other  dark  blotchings  and  irregular  markings:  head  marbletl  with  darker,  jaws, 
opercles,  and  branch iostegals  black;  a  bla<*k  l>ar  across  i.-^thmus;  first  «lorsal  mostly  dusky  translu<*ent. 
somewhat  barred;  second  dorsal  and  anal  phiin  du.sky;  cainlal  dark-blue  with  2  longitudinal  stripes  «»f 
bright  re<l  changing  to  n>se  or  orange  in  alcohol;  pectoral  finely  l>arre<l  with  bla(*kish  and  pale;  lower 
parts  yellowish. 

Female  examples  may  I.H?  describeil  as  follows:  Head  .3.S;  depth  4.9;  eye  3.0  to  4;  snout  4  to  4.5; 
maxillary  2..i;  mandible  alx)ut  3;  interorbital  5;  pnH>rbital  5:  s«^les  29-9.  I).  vi-U,  the  longest  ray 
alxjut  l.o  in  head;  A.  r,  10,  longest  ray  1.7;  petHoral  I:  ventral  1.3;  (.:au<lal  O.S.  Form  ni>t  marki^lly 
differing  from  that  of  male,  caudal  pe<luncle  less  slender.  Color  <larker,  head  an<l  Ixxly  blotche*!  with 
dark;  about  4  large  dark  blotches  acn^ss  back,  more  distinct  than  in  male;  black  blotch  at  l>a«t»  of  caudal 
largt*;  fins  all  barred  with  light  and  dark;  no  reddish  l>ands  on  caudal;  dorsal  spines  li»ss  filamentous. 

Found  iu  the  Golf  of  Mexico  and  along  the  South  Atlantic  coast  from  Galveston  and  Indian  River, 
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HOUlh  through  the  Went  Imlies;  generally  (Nimnum,  hut  proliably  not  in  PorKi  Rico.     Ix^ngth  2  to  3 
inuhen.     The  collectiim  <y>ntainR  5  males  urnl  4  luiiiutiw  fnmi  Fttjunio  and  2  iiialett  fnim  \m\h:\  St'guixhi. 

aobtur  lyriciuGlranl.  Proc.  Ar.  Xat.Scf.  I'hfl*.  ISW,  IfiS,  Umm  Sunliiiim.  TexM:  Jordan  A  Evi'mimiii,  1.  r..'iiit,tmt. 
Gobluiiturdemannl  Glwrd,  Pnw,  Ac.  Nat.  Sci.  r'hila,  IB5»,  l69,anuos  SiniliaB<],Tpia«. 
Smorascfui  anlalai  Poej,  McmorUa,II.280, 1861,  Itftvana. 


249.  QobiuB  bayomoneiuiB  Ever 


n  &  Manh. 


Heaii  5.8;  depth  6.4;  eye  5;  enout  3.2;  maxillary  1.8;  mandible  1.9;  interorbital  7.6;  prwrbital 
4.6;  Bcales  74,-19,  about  29  before  doreal;  D.  vi-14,  longeat  spine  about  0.7  in  heait,  the  h>n^eijt  ray  1.5; 
A.  15,  longest  ray  l.B;  pertoral  0.9;  ventrala  1;  eaudal  very  long  and  (lointwl.  HiKiy  very  long  and 
slender;  heaii  long;  raudal  ]>ediincle  long;  month  very  large,  ohlicjue;  iiiaitillary  long,  reachiug  jjart 
poflteridr  lionler  of  orbit;  only  a  few  wak-H  on  oj^rrle. 

Color  as  in  G.  nfetminm,  whii'h  this  speeies  eloeely  rewtnhlei'.  The  wmalliT  (74  instead  of  63  to 
66),  almost  cyt-Ioid  wales,  /ewer  scales  on  operele,  longer  lieail,  larger  [niiuth,  longer  maxillary,  and 
longer  and  more  slender  body  are  iliftereneefl  which  we  can  not  reconcile  with  the  <lencriptioQB  of 
G.  oceaniriu  or  with  niinierous  specimens  of  it  which  we  have  from  Piirto  RiiK). 

This  deeeription  id  based  on  a  single  specimen  9  inches  in  length,  No.  49.16S,  IJ.  S.  X.  M.,  bonglit 
in  the  San  Juan  market,  January  14.  It  probably  came  from  near  the  mouth  of  Bayamon  River  at 
Palo  Seco,  for  which  Hiream  the  species  was  named. 

ffoWwftai/niriont7i!*ETfnnann&MHn'li,Rrpt.U.S.  F.C.1S99  (Dpo,191,aM,RKn  Jiian  m»rkel,Piino  Rim. 


350.  Oobius 


Pallas.    Kutiuraldn; 


Head  o;  depth  tJ  to  0.5;  eye  .'i  tor).5;  snout  alxjut  3;  nmxillary  2  to2.3;  niamliblu2;  int«rorbit&l 
7  to  8;  preorbital  4  to  4.5;  scales  ulmul  63,-17;  D.  vi-14,  the  hmgest  spine  variable  in  length,  0.7  to  1.5 
in  head,  the  longent  ray  al)out  1.5;  A.  1.^,  the  longeiit  ray  1.4  to  2  in  head;  jiectonil  1.1;  ventrals  1.2; 
uaudal  long  and  pointed.  Body  very  elongate,  tapering  gradually  to  long  caudal  [>e<1uncle;  liead 
ehurt;  enout  short;  mouth  large,  obli<iue,  lower  jaw  slightly  projecting,  maxillary  reaching  posterior 
iMjrder of  pupil;  interorbital  very  narrow,  preorbital  broad;  isthmusbroad,  gill-opriiiiigif  not  extending 
forward  much  beyond  angle  of  operele;  teeth  in  narrow  lunds  on  jaws,  outer  slightly  enlarged.  Scales 
Ctenoid,  rather  large,  smaller  and  crowdeil  anteriorly,  alxjut  26  liefore  dorsal;  nape  scaled,  breast  and 
(^eek  naked,  operele  with  a  few  scales  at  top. 

Color  ill  alcohol;  Pale-ulivaceiius;  head,  Itack,  and  upper  part  of  side  with  fine  dark  punctulations; 
tt  large  black  blotch  on  side  below  spinous  dorsal;  middle  of  side  with  about  12  broad  -.''-shaped  black 
markings  opening  lackward;  an  obscure  dark  blotch  at  liase  of  caudal;  operele  with  a  dark  blotch;  3 
or  4  small  black  sjjolfon  Arft  dorsal  spine;  spinous  dorsal  dusky  wilh  a  light  and  a  dusky  streak  at 
base;  soft  dorsal  dusky,  h  iih  a  light  area  lietween  each  two  rays,  anterior  rays  barred  with  light  and 
dark;  anal  pale;  jiectoral  somewhat  dusky;  ventials  dark,  probably  blue  in  life,  with  whit«  border. 

Found  along  the  South  Allantie  and  Gulf  coasts  of  theUnited  States  and  southward  throtigh  the 
West  Indies  to  the  South  American  coast;  not  rare;  recorde<l  from  Cuba,  Martinitjue,  Surinam,  and 
Cayenne.  Apparently  connnun  in  Porto  Rico,  as  shown  by  the  nanieroiis  siiecimens  in  (he  collection 
from  San  Juan  market,  Palo  Sec<),and  Boqueron.  Specimens  were  dredged  at  slalions  6054,  off  San  Juan 
Harlxir,  in  4  to  5  falhonis, and  6087,  off  Culobra  Island,  in  L'l  fathoms.  Our  largest exaiuplesarealNjul 
7.5  inches  long.     This  species  reaches  a  foot  or  more  in  length  and  Is  of  considerable  value  as  food. 
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i.nR.j. 

I7r;!, 

«oWw  »vn«j™  I^.ll,l<,  SpirilKBi*.  VIII.  t.  ITfiu,  afl.-r  fJn.ni.w;  Jonlai 

M..rt[i. 

Col'itinfUin  laucalalui,  l^nry.  FsiinH  Iliertii-Riqiiena.  K«,  ISBl;  Plahl. 

1.  <■-.  7S 

fliiJ 

Oeniu  139.  AVAOVB  StalndaehneT. 

Inner  eJge  of  ehouMer-ginlle  with  twn  or  more  fcins|)ii:uoii-^  ilermal  flap?;  prporliital  region  very 
long;  preniaxillary  and  niaxillary  i<trongi  lipe  thick;  snilcit  rather  !>mall,  ctenoid.  40  to  80  in  a  longi- 
tudinal eeriea;  intemrhital  groove  with  arun^icnouij  median  iTeHt;  otherH'iM.>e»%ntial1y  as  in  <:<ihiwi. 
Tho  species  reacii  a  larp'  fize  anii  are  confined  to  the  frei'h  watem  of  the  tropicj"  of  America  and  to  the 
Hawaiian  Iwlanilii.  Asiatic  Rpeciee  of  idmilBr  habit  have  much  laij^r  ei'ali^  and  :*eem  to  form  a  diiilincl 
geniu>,  Rhinognliiim  WM.     The  phymognom y  in  each  hi  peculiar,  the  :<m)nt  l)eiii|f  long  and  »)nvex. 

'I.  SiiilniBbout.U,  litilcriowdixl  untLiliirlj'.  21  btlnre  dorsal  'in  nape:  iti'iiib  S.W  iii  IrOKth:  hiiil  4:  «yes  placed  biRh, 
inliTiirbitnl  nrvn  eqiiBl  In  illaiin-lcr  ii(  i-yi-  inmilh  tii>ri»>nt«l ;  muiUlsry  tiicncllrii;  lo  luiUdk'  of  eye.  2.33  in 

wjmi.-  laiye  Iteih  In  taiid  at  Inwrr  JHV.    D.vi-i. I'J:  A.  1,111.    L'nlfomi  yrlluwlsh  Inspirits fanu 

(in.  ¥™l«>60  loTO.cTOwdi'dantorliirly.iibimiSOwiili-i  luitoro  diiiMl  on  lutpt:  21  >oalr>  lielwceQ  nctvml  dor«l  and  anal: 
hiiid  bruader  than  high;  body  oompiwi.-d  pieliiiorly,  ralhcr  di'|iivwd  anieriorly;  Rmli'St  deplb  A.S  in 
lenglh;  bend  :1.^  In  Irngth.  Olivareou*;  H  fcrivs  of  IrrvKular.  roundlf^h  bliitchoslonft  middle  of  fMe:  namiw 
dark  »tri.-«lu  radialliijf  from  eye;  a  btaokL^h  elreak  mnninir  acro^  ilpfier  mai^n  of  oppn-lv  and  eitendlnc 
□bil'tuely  arixm  base  of  appvr  pectoral  ray^:  belly  while;  dorsal  and  caudal  more  or  k-m  distinctly  barred  with 

wary  blackish llniv.    D.vi-ll;  A.ll;«eale«about» Iniatlfn.ai 

aan.  SeaI«s7SlaK!.  21  scales bdweensewnd  dunial  and  anal;  head  a?  broad  ap  high:  deptbofbodyC.ti  in  length:  hvad4. 
Bat  above,  snout  elongate,  nppcr  profile  obll-iue;  eye  onc-elghth  of  h«ad. equaling  inlerorbllat  area  (in 
aduli);  monih  horimntal;  lower  jaw  included;  maxillary  reaching  lo  below  anterior  margin  of  eye:  teelhof 
□uier  aerlea  en1ar{[cd:  canine  teeth  none;  scales  ctenoid,  thow  on  nape  and  anterior  part  of  body  very  small; 
head  naked;  dorml  fln«  lower  than  body,  none  of  the  spines  produced:  caudal  rounded.  7  In  length  of  liody. 
Yellowish  olive;  back  an<l  Bides  nticulaled  with  blackish;  hi>ad.  dorsal,  caudal,  and  pectoral  fins  doited  with 
blackish,  the  spots  forming  strraka  on  second  dornl:  all  cro»«erlea  o(  dou  on  eaudal;  an  Irregular  small 
bhicklsh  spot  on  upper  pan  of  root  of  pectoral.    D.vi-11;  A.  11;  scales  about  80 mr^lfauut 

281.  Awaoua  taiaaica  (Lichtenetein).     "Ouarina";  " Siig<i"  or  " Zfiga." 

Head  :t.5;  depth  5.4  to  <i;  eye  3.5  to  6;  ^nout  2.2  to  2.4;  masitlar^-  2.4  to  2.9;  mandible  2.4  to  3; 
interorbital  6.5  to  8;  preorbital  .^.3  to  4;  ticalea  t>6  to  71,-22;  D.  vi-1I,  longest  i<piue  about  2  in  head, 
longest  ray  2;  A.  i,  10,  longed  ray  2  to  3  in  head;  pe<'toial  1.6;  ventral  1.7;  caudal  1.5.  Body  rather 
tflen<ler,  heail  heavy,  somewhat  depressed,  tapering,  its  greatest  width  alx>ut  1.5  in  itn  length;  enout 
long:  mouth  moderate,  very  broad,  its  width  alxiutS.o  in  head;  maxillary  reaching  anterior  border  of 
orbit;  lips  very  heavy,  upjier  with  a  broad  flap;  teeth  of  upper  jaw  in  two  eerie»<,  thoee  of  anterior 
,~cries  much  enlarge"!  and  recur^-ed;  teeth  of  lower  jaw  In  a  narrow  band,  outer  scarcely  enlarged;  no  teeth 
on  vomer  or  palatines;  isthmus  very  broad,  gill-openingx  M»rcely  extending  forwani;  brauchiostt^ls 
4;  gillrakers  3  +  6,  very  ehort  and  aofl;  inner  edge  of  shoulder-girdle  with  2  or  3  whort  papillie. 
Posterior  half  of  body  comprestjed,  leai<t  width  of  mudal  [>e<liincle  about  half  its  least  height.  Scales 
sniall,  ctenoid,  much  reduced  anteriorly,  thotK  on  nape  and  in  front  of  doifial  erobolded  and  cycloid, 
almnt  30  series  between  dorsal  and  occiput;  head  naked;  breast  staled.    Fins  rather  large;  origiu  of 


298  BULLETIN    OF   THK    UNITKD   STATES   FISH    rOMMISSION. 

HpinouB  donal  ahiiut  iiiklway  )>ctivecn  tip  nl  >>n<)iit  and  niidille  of  coft  cliinial;  fpaiv  Ixitwoen  dnreali) 
Btsrcely  half  orliil;  <liin«il  ami  anal  ravH,  wlii^n  ileprc»s(.-il,  not  n-arhini;  Imw  "(  iwicUl;  ixi'tiinil  tont(, 
nearly  reftt-liin);  vent;  ventral  ilink  broail  and  (ree;  cauflal  nniiiilHl. 

Color,  jiali'-'ilivacwmH  or  yolUiwinh,  with  a  serk-s  iii  al)uut  8  lar^iP  lilai^k  lilotcliCH  along  miiliile  of 
Bide;  back  an<i  hoad  liliitclii-<l  and  vttnniculati-d  with  dark;  under  |>arti<  [lole;  ilorsaJH  and  raudal  willi 
altematt;  Itars  of  li)$lit  and  ilark;  ]>ectciral  dusky;  ventraln  and  anal  pale. 

Thin  K<>I>y  reaches  a  len^h  of  a  foot  or  mure.  It  is  extniniely  variable  in  form  and  coloration, 
as  is  the  ease  with  moRt  wiilely  diflrHmtnl  fretth-water  fishen.  It  is  found  in  the  frtvh  wat^re  of  the 
Went  Indies  and  on  liotli  iiiovIm  of  Mexi(«,  south  to  Brazil;  conmion  in  Ciilie,  in  Sinaloa,  and  al)out 
Ia  I'aE  in  I»wer  Oalitomia,  thence  wmthwanl  to  Panama.  It  ia  alMo  is)nmnin  in  the  fresh  anil 
braekiHh  waters  uf  Poriii  Rico,  Hp(>cimenii  I)eing  ohiaineil  from  the  Bayamon  River  near  Itayamon,  the 
TLio  de  C'aguitOM  at  Oagnaiii,  anil  from  a  lirackiBli  ptiol  on  VitijuPH  Island  JuhI  west  of  the  town  of 
Isabel  Regunda.    It  is  of  some  value  as  foo<i. 

Amort  gtuxcti,  Marcgnvp,  Hist  BrulL,  ICfi.  IMS,  Biull. 

adbiu»laiatica  Llehtt'nHlGln,  IkTl.  AbhaniH.,  L'73, 1W2,  Bm^l:  not   Ttitmin]  ot  Mirrgnve. 

OMat  banana  Cuvjrr  &  \n\vnviKnat*.  Htft  Nat.  Potm.,  XII.  ICn,  IfOT,  RhiHo  Domtngn. 

GoMatmariiitifut  CuvIptA  VBlenclcaacii,  Hint.  Nal.  I'oIkil,  XII.  1(6,  IKtT,  Martinique. 

OUmopA'mu  bHtnlnitut  Povy.  MvmnrlBn.  II,  -r&,  IWl.  Cuba. 

iaiBognbtuieimlrMttuVm-i:Kem,.n.  «4.  IWl,  Tuba:  Pocy.  Fniina  Pucrto-Riq.,  SW.  IMl:  Bt»lil,  I.  <-.,7»  anrt  l«i.  IggS, 

OoMui  tiuUi-huftiAatiui  CVipo.  TmnH,  Amcr.  phlliM.  ijior.  Phils.  Iww.  tia.  near  (iriiatH.  Mcxln>. 

£wln>a(mUii>tn(iuO>i<haiucbii<M>r.  Ami.  Mas.  !«at.  IliKt..  nTli-»4.  XV,  1XTM46.  Bahia. 

■Awaau*  taioMea.  Jordan  A  Bvcrmuin,  1.  <■..  -XB^,  van. 


OwiQi  140.  BOLIlUmnA  lordtn. 

This  ^nns  differs  from  T^pitlfyohhu  in  having  no  flesliy  j-nH-esBW  on  inner  edge  of  shoulder- 
girdlo.  the  interorhilul  area  ..t  skull  narrower  ami  without  tnui-  ..f  riiciiun  keel,  and  in  llie  very  lai^e 
ctenoid  waien.  Kn.ni  '.W.i'.m  pn)|*r  it  is  dislingui^'h(■d  hy  the  pn-jfinv  of  7  durstil  spines  and  by  Ihe 
presetut-of  large- scutes  on  I'heek.  The  genus  llottmntiniu  has  now  live  known  sj hi -itK,  U.  rUUiiu-i-ifi;  li. 
urtlUUii,  11.  iiiacnijioiiin,  H.  fHijmianni,  and  li.  Ixiipirnitipwa*.  The  llrvt  of  Ihewe  was  ilerHriUil  in  lisffil 
by  Dr.  Jordan  frvm  the  west  i-oast  of  Colnnibia  and  Ihe  next  three  liy  Pr.  tiilbort  in  liWl  fniin  Ihe 
Gnlf  of  California.  Not  until  the  last  specitw  wa-ii  ohtainetl  by  ns  oB  Porto  Hieo  was  Ihe  genus  known 
to  have  any  representali^i'  in  the  Atlaiitie.  All  the  sjieeieH  are  tounil  only  at  iiinsiderable  depths, ami 
do  nut  inhabit  elioal  water,  as  is  the  ease  with  most  other  {[obies. 

9S8.  BoUmaimia  boqueroneiuia  Kvermann  A  Klareh. 

Head  4;  depth  5..^;  eye  :l.5;  Knout  4.4;  maxillary  2.2;  mandible  2.5;  iuterorbiUl  width  3  in  eye; 
preorbital  6;  spaltn  27,-«;  1>.  vii-1,1,  the  longest  spine  1.5  in  heati,  the  longest  ray  1.2;  A.  12,  the 
lot^^t  ray  1.25  in  head;  iKi-toral  0,7">;  ventrals  1.1;  caudal  0.4.  Boily  long,  slender,  tapering;  head 
short;  snout  bluul;  moiitli  large,  obliigue;  jaws  subectiiai,  tnaxillarj-  reaching  posterior  border  of  pupil; 
isthmuH  narrow,  j:ill-o|).iiingH  reaehing  forward  li>  below  preopernle;  eyes  large,  high,  close  together, 
interorbiUI  very  narrow  and  without  miilian  keel;  no  Aeahy  pmeem  on  inner  edge  of  shouliler-girdle; 
teeth  on  jaws  in  narrow  ^nds,  tlio«te  of  outer  series  somewhat  enlarged;  operrle  short,  about  ;i  in 
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head.  Fins  moderate;  ori^n  of  spinous  dorsal  slightly  l)ehind  base  of  pectoral,  its  spines  7  in  number, 
not  filamentous;  interspace  between  dorsals  less  than  diameter  of  eye;  soft  rays  of  dorsal  and  anal 
reaching,  when  depresse*!,  beyond  l)ai«e  of  caudal;  caudal  long  and  iwinted,  as  in  Gobhts  ocfaninis^ 
pectoral  pointed,  reaching  beyond  origin  of  anal;  ventral  disk  mo<lerate,  free  from  belly,  longest  rays 
barely  reaching  origin  of  anal.  Sc-ales  very  laiige,  weakly  ctenoid;  nape,  cheeks,  and  breaet  scaled, 
scales  somewhat  smaller  than  on  body,  about  9  scales  before  dorsal. 

Color,  pale-oli\'aceou8  or  straw-color,  back  and  upper  part  of  head  with  profuse  fine  dark  punc- 
tulations;  under  parts  pale,  breast  somewhat  dusky;  dorsal  tins  l)arreil  with  white  and  dark,  a  large  jet- 
black  ocellus  on  posterior  part  of  spinous  dorsal;  other  fins  i>ale,  ventral  disk  somewhat  dusky  in  front. 

Known  only  from  the  type  and  four  cotypes  dredgeil  by  the  Pish  Hawk  at  station  6074,  off  Puerto 
Real,  in  8.5  fathoms,  January  25, 1899.     It  reaches  a  length  of  2.75  inches.     Type  No.  49366,  U.  S.  N.  M. 

Name<l  irom  Ensenada  del  Boqueron,  in  which  the  type  was  obtaine<l. 

BoUmannia  bofpuTorumn*  Evermann  <t  Marsh,  Rept.  V.  S,  F.  C.  1899  (Dec.  19>.  356.  Ensenada  del  Boqncron,  Porto  Rico. 

Oenas  141.  MICS000BITJ8  Poey. 

Dorsal  spines  7  or  8;  scales  ver}'  small,  cycloid  or  weakly  ctenoid,  body  scaled  anteriorly  as  well 
as  posteriorly,  head  nake<l,  nape,  l)elly  and  breast  usually  so.  Inner  e<lge  of  shoulder-girdle  without 
fleshy  processes;  body  more  or  less  compressed;  mouth  large,  very  oblique;  lower  jaw  conspicuous, 
teeth  strong;  interorbital  groi>ve  with  or  without  a  median  ridge.     Vertebra?  11  -  15  or  16. 

a.  Scales  about  42.    Body  elongate,  moderately  eompreiwed,  depth  4  to  5  in  length;  head  long  and  large,  rather  sharp 

in  profile,  3  to  3. 5  in  tK>dy:  eye  longer  than  snout,  4  in  head:  mouth  large,  very  oblique,  lower  jaw  strongly 
projecting;  maxillar\'  l.o  to  2.5  in  head,  extending  to  opposite  middle  of  eye.  or  much  beyond  front  of  orbit: 
teeth  in  few  series,  the  outer  very  long  and  slender,  eurvo<l,  the  lower  longest,  none  canine-like;  scales  small, 
some  of  them  with  short,  thick  teeth,  those  of  anterior  part  of  b*)dy  not  well  develope<l;  dorsal  spines  more  or 
less  filamentous,  third  and  fourth  or  fourth  and  fifth  sometimes  with  long  filaments;  caudal  pointed,  about  as 
long  as  head.  Grayish-olive,  with  rather  sharply  define<l  markings  of  darker  brown  overlaid  with  orange  in 
life;  head  with  a  pale-bluish  or  gilt  stripe  from  maxillary  backward  across  suborbital  region  to  upper  edge  c»f 
gill-oi>ening:  another  imle  gilt  streak  fn)m  .snout  along  lower  part  of  eye.  another  from  angle  of  mouth  upward 
and  iMickward:  rest  of  head  dark:  <^>percle  with  an  oblique,  blaokish  bar;  top  of  head  and  nape  with  dark 
marbling  summnded  by  paler  reticulations:  back  with  a  series  of  black  cross-blotches  mostly  separated  on 
median  line:  2  narrower  dark  vertical  bars  behind  pectoral;  middle  line  of  side  posteriorly  with  longitudinally 
oblong  black  blotches:  besides  these,  numerous  other  blotches  not  regularly  arranged;  first  dorsal  with  2  or  8 
oblique  black  bands:  second  dorsal  pale,  with  about  4  .•ieries  of  black  dots:  caudal  spotted  with  black;  pectoral 

yellowi.sh:  ventral  black,  its  center  yellowish  (male):  anal  pale.    D.vii-15;  A.  16  or  17 giUonu 

aa.  Scales  .50  to  55. 

b.  Scales  50. -U,  cycloid:  D.  vir-15:  body  scarcely  compressed eulepis 

66.  Scale> 56.-12,  strongly  ctenoid^  D.  vii-17;  body  greatly  compressed meeJd,25S 

aaa.  Scales  65  or  more. 

c.  Caudal  fin  more  than  one-third  (two-fifths)  length  of  body.    Scales  very  small,  cycloid,  deciduotw.    Body  elongate, 

much  compresse<l,  highest  in  front  of  ventrals.  tapering  regularly  to  very  narrow,  short  caudal  peduncle; 
greatest  depth  4.75  in  length;  head  3.5.  Head  compressed,  much  higher  than  wide;  snout  very  short,  acute, 
preorbital  not  as  wide  as  pupil;  mouth  terminal.  ver>-  wide  and  oblique:  jaws  equal;  maxillar>- reaching  vertical 
from  middle  of  orbit.  2  in  head.  Outer  series  of  teeth  enlarged.  Eye  3  in  head.  Dorsals  closely  contiguous; 
spines  ver>-  slender,  fifth  slightly  prociuced  and  filamentous;  pectoral  as  long  a.s  head.  Head  and  body 
translucent,  overlaid  by  brilliant  green  luster,  formed  by  minute,  close-set  green  points;  3  con.spieuous 
translufent  bars  wider  than  Interspaces,  crossing  body  close  l)ehind  head:  head  with  2  brilliant  narrow  blue 
and  green  lines  running  obliquely  across  cheek  l)elow  eye:  dorsal  whitish,  with  2  or  3  lengthwise  series  of 
large  reddish-brown  spots;  spinous  dorsal  blackish  at  base,  upper  caudal  rays  marked  with  red.  lower  portion 
of  caudal  and  most  of  anal  fin  blackish,  anal  whitish  at  base,  anterior  rays  tipped  with  white.  In  spirits, 
body  duste<l  with  dark  points;  2  light  crossbars  toward  head;  lower  part  of  caudal  and  anal  black.    D.  vii-l6; 

A.  15 thaliifsinut 

cc  Caudal  fin  leas  than  one-third  length  of  body.  Scales  small,  cycloid,  embedded.  Body  very  much  compressed, 
more  or  leas  elongate,  greatest  depth  at  ventrals  4  (female)  to 6.5  (male)  in  length;  head  3.5  to  4.  Head  much 
c<»mpressed.  much  deeper  than  wide.  Snout  very  short,  acute,  anterior  profile  not  decurved.  not  steep; 
preorbital  n<»t  a.s  wide  as  pupil;  mouth  very  large,  very  oblique  or  almost  vertical:  maxillary  extending  to 
below  pupil.  2  in  head  <in  male),  2.25  tin  female).  Lower  jaw  projecting,  teeth  of  outer  series  enlarged, 
recurved.  Eye  3.25  to  4  in  head.  Dorsals  contiguous,  spines  ver>*  fine,  produce*!  in  filaments,  third  highest,  a 
little  longer  than  head;  second  dorswl  and  anal  high.  Head  and  nape  naked.  In  the  female  the  depth  is 
greater,  mouth  less  oblique,  .smaller;  profile  from  spinous  dorsal  oblique.  First  dorsal  spine  highest.  3.33  in 
length.  Ventrals  much  shorter  than  in  males.  Dark  gray:  female  with  a  short  bright-blue  bar  Iwrdered  by  blackish 
above  pectoral;  a  blotch  of  sky-blue  and  orange  below  eye;  fins  dusky,  ventrals  pale  in  female,  dusky  in 
males.    Males  with  body  plain  bluish-gray.    D.  vii>17  to  20;  A.  IS  to  21;  scales  6»  to  70 tignatuM 
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2S3.  KicrogrobiuB  meeki  Kvi 


1  &  Ma  mil . 


[lead 3.75;  depth  0;  eye ^.5;  f<noiit5.5;  InternHiital  7;  prt^cirHUlT:  maxillary  2:  mandible  1.5;  ecalee 
55,-12;  D.  vii-l";  A.  16.  Body  wlender,  greatly  i-dtninv.-wii,  ta|)eriiifr  rejiularly  troiiiiH.'ctoralstocaudal; 
head  moderately  heavy,  intenirbital  Etpate  very  riarriiw;  eye  large,  high;  mouth  large,  oblique;  max- 
illary reaching  posterior  Iwriier  of  orbit;  lower  jaw  projei-tin)!;  teeth  in  bandain  eat'h  jaw,  out«rt«rie? 
greatly  enlarged  and  ntranf;ly  re<'ur\'e<l,  tliot<e  of  lower  jaw  largeat;  islhmus  rather  narrow,  gill-openini^ 
eontinuing  forward;  body  den«.'ly  licaied,  Hcal«?  utrongly  t-tenoid,  thone  anteriorly  njmewhat  reduped; 
nape,  breast,  and  entire  head  iiakeil;  ori^n  of  spinous  dorsal  from  snout  S.5  in  length;  dorsals  very 
close  together:  spines  of  first  dorsal  Glanient<ius,  cxcreiliiig  head  in  Ipui^Ii;  soft  dorsal  and  anal  long, 
their  bases al>out  ei^nal,  al)out2.'>  in  Ixidy,  their  la^t  rayx  reaching  |ia.-'t  bam-  of  candal  when  depretwcd; 
cau<lal  poinle<l,  itH  longest  rays  alxmt  eijiial  to  head;  |>ectoral  about  equal  to  head,  reiU'hing  origin  of 
anal;  ventral!<  unite<l,  almost  reaching  origin  of  anal. 

Color,  light-ulivaceonR,  dusteit  over  uniformly  with  fine  dark  punciulations;  largt-  dark  shouUler- 
spot  tielweeii  base  of  pectoral  and  origin  of  spinous  dorsal;  a  few  indistinct  dark  areaH  ou  side  of  lieail; 
lower  jaw  dark  at  tip;  an  olwcure  ilark  blotch  at  l)ai<e  of  tnudal;  fins  all  rather  pale  ex<«pt  ventraln, 
which  are  dark,  perhaiis  bluish  in  life;  caudal  ttoinewhat  dusky;  anal  dark-edge<l. 

This  spe<ien  seems  related  to  .V,  fuUjii*  Eigeninann  A  Eigenmann,  dcscribol  from  Fortress  Monroe, 
Va.,  but  differs  in  the  smaller  and  Htronj^ly  ittenoid  scalex,  greatly  coinpresHCil  IkkIv,  and  in  coloration. 
It  is  described  from  a  single  s)>eeinien,  1.5  inchea  in  length  (No.  40367,  U.S.  X.  M.),  I'ollected  at  Fish 
Hawk  station  6087,  i[i  15.25  falliuiiiH,  l>etween  OuletmL  and  Vie(|ues  islands. 

h,  Etcpl.  U.w,  K.i-.  INWUfK-MUj.aoC.  botwpeii  Vieques  sad  Oili'li™  i.iUnrls.  eMt  oJ 


Oenni  14E.  O0BI0IDE8  LacdpMa.     Barrstoi. 


Boily  greatly  elongate, 


M'hiiid,  scales  v 


;   head  small; 


mouth  large,  obliigue,  lower  jaw  projei-tiiig;  gill-openings  moderate.     Teeth  in  a  band,  those  in  outer 


Dorsal  Sn  low,  continuous, 


s  being  very  strong.     Dorsal  rays  v  to  vti,  16  to  2;l;  anal  n 
spinea  similar  to  »>ft  rays,  but  niore  widely  nrjiarated:  Boft  dorsal  and  anal  joined  In  Imkc  oI  n 
ventralii  45,  united  in  a  ilisk  which  is  formed  much  as  in  Giiliiim.     No  air-bladder;  no  pseudobrani-hiic. 
From  Txnioideii  (=.1iiiUj/o;»ih)  the  genua  Unhioideit  is  i)istinguishe<l  by  the  alMen<re  of  Ijarbels,  the 
presence  of  seaies,  and  by  the  much  smaller  [mniber  of  rays  in  its  vertical  flna. 
Found  in  the  brackish  waters  of  the  Tropii-s,  reaching  a  considerable  size. 

264.  Oobioidea  brouwonnetii  Lac^pMe.    Ilamto. 

Head  5.'J5  (younjii  to  7  (adult) ;  caudal  3.5  to  n;  eye  small  but  evident,  7  to  10  in  heail;  inter- 
orbital  s|>aee  1  to  l.tili  diameter  of  eye;  D.  vii,  16;  A.  i,  113.  Boiiy  elongate,  mouth  obliqui',  maxillMry 
extending  1«yond  eye;  teeth  in  Innds,  outer  series  enlarged,  shorter,  and  closer  set  than  in  (itibUii'len 
pervanut;  scales  twice  as  large  as  in  G.  peraanva,  those  on  anterior  part  of  body  not  imbricated,  much 
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smaller  than  those  on  posterior  part,  which  are  elongate-oval  in  form.  Violet  bars  extending  down- 
wanl  and  forward  on  npi>er  part  of  body;  sr)nietimeH  a  violet  spot  with  a  lighter  or  darker  dot  at  end 
of  bar>»;  hc^ad  marbled  or  f^potted  with  dark  violet  or  brown.     (Steindachner. ) 

West  Indies  to  Brazil;  common  southwanl,  ascending  rivers;  once  taken  near  Xew  Orleans 
(Bean  &  Bean).  Not  .«een  by  us  in  Porto  Rico,  but  reconJed  fn>m  tliat  island  by  Professor  P<xjy. 
Length  20  in(!h(»s  or  more. 

OdbioUk*  hroujiftmnftii  Lac^pMe.Hist.  Nat.  Poi>N.,  II,5N>.  !79K,  pn)l>ably  from  Surinam.  •'  g^iven  by  Holland  t<»  France"; 

Jordan  A  Evermann, I.e., 2203, 1««. 
Atnhliftppuj(brtigilif.n*M  Bloc'h  6i  SK'hneider.Sjrst.Ichth.,  69, 1801.  Brazil:  on  drawing  made  by  I*rincc  Maurice. 
fiobiuji  oblonfpift  Bloch  6i  i^chneider.  Syst.  Ichth.,548.1i>01:  Iwixfl  on  Lac<?p<:*de. 
(iohioide*  biirT€to  Poey,Mcmoria.«!.  11.282, 1861. Cuba;  Foey.  Fauna  Puerto-Riquefia.  338. 1881. 
Amblyoptu  mezicanws  O'Shaughncssy,  Ann.  Majf.  Nat.  Ui>t..  ^eries  IV.  vol.  XV,  1875, 147.  Mexico. 

Family  LXVII.  ECHEXEIDID.^.     The  Remoras. 

Body  fui^ifonn,  elongate,  covere<l  with  minute,  cycloid  fK-ales.  Mouth  wide,  with  villiform  teeth 
on  jaw8,  vomer,  j>alatines,  and  u.<'ually  on  -tonjjrue.  Premaxillaries  not  protractile.  Ix»wer  jaw  pro- 
jecting beyond  up})er.  Spinous  tlorsal  mo<lifie<l  intt»  a  sucking  disk,  which  is  placed  on  top  of  head 
and  nei'k  and  is  comjx^siHl  «>f  a  double  series  of  transverse,  movable,  cartilaginoiL«  platei<,  serrate<l  on 
their  posterior  f>r  free  t^ljrc^s.  By  means  of  this  dL^k  these  lishes  attach  thcm.s?lves  to  other  fishes  or 
to  floating  objects  and  are  carrie<l  for  great  distances  in  the  sea.  Opercles  unarmed.  Pectoral  fins  place<l 
high;  ventral  tins  pR*s<L*nt,  thoracic  and  cl<jse  together,  i.  5;  dorsal  and  anal  fins  long,  without  spines, 
opposite  each  other;  caudal  fin  emarginate  or  rounde<l.  Branchiostegals  7.  Gills  4,  slit  l)ehind  fourth; 
gillrakers  short;  gill-membranes  not  unite*!,  free  from  isthmus.  Pseudobranchia*  ol)solete.  Several 
pyloric  api^endages.     No  air-bladder.     No  finlets.     No  i-audal  keel.     Vertebrte  more  than  lO-j- 14. 

This  family  embraces  alx>ut  4  genera  and  10  species,  found  in  all  .seas,  all  having  a  very  wide 
range.     The  species  of  this  group  are  apparently  descende<l  innn  a  fossil  genus,  (kpxMhomijzou. 

a.  Body  very  >«lcnder,  vortebrse  14  — 16  =  :in:  vontral.s  nammly  adnaio  to  alvlomen:  lower  jaw  pn»duce<l  in  a  flap; 
j>ectoral  acute,  with  flcxihlc  rav*;. 

h.  Laminsc  10  only rnTHEiRicHTHVs 

bb.  Laminae  20  to  28 Ethexeis.  143 

aa.  Body  rather  robust,  vertebne  12  J- 15  =  27:  vcnlrals  bntudly  ailnate  to  Hb«iomen:  lower  jaw  not  produced:  pecto- 
rals rounded. 

c.  Laminse 24  to  27 ItEMlLEGiA 

cc.  Laminae  16  to  2i>. 

d.  Pectoral  rays  .•»oft  and  flexible Remora 

dd.  Pectoral  rays  stiff  and  <  »ssified Ruombochibus 

Oenns  143.  ECHEHEI8  (Artedi)  LinnaBas. 

Iknly  cf>mparatively  elongate,  vertebne  14  -r  1H=3<):  disk  long,  of  20  to  28  lamime;  pectoral  pointed, 
it*«  rays  soft  and  flexible;  soft  dorsal  and  anal  long,  of  :3()  to  41  rays  each;  craudal  lunate  in  adult,  convex 
in  young. 

Species  of  wide  distribution.  atta<*hing  themst*lves  mainly  to  sea  turtles  and  large  fishes. 

a.  Disk  of  '22  to  26  laminee  ( rarely  21  or  28).  its  length  less  than  one-fourth  body naurratff, 2.'>5 

aa.  Disk  of  2i)  or  21  laminie.  its  length  more  than  «»ne-fourlh  bo<ly nauaxUfoidet 

256.  Echeneifl  naucrates  Linnreus.     Shark-i^nrkt^r;  Pegn;  Ptgaflor;  Sucking-fish. 

Head  o.25;  depth  1 1  to  12;  D.  xxii  to  xxviir  (rarely  xxi),  32  to  41 ;  A.  81  to  :W.  Breadth  l)etween 
pectorals  7.o:  disk  4  too  in  NmIv;  eye  5  in  hi»ad;  snout  2..'i3;  maxillarv-  3;  from  angle  of  mouth  to  tip 
of  lower  jaw  2.t>(>;  pectoral  1.4;  ventrals  1.5;  middle  mudal  rays  1.4;  hight»st  anal  ray  2;  highest  dorsal 
ray  2.:W:  wi<lth  of  disk  2.5  in  its  length:  Iwsi*  of  ilorsal  2.5,  anal  2.5,  in  Nnly.  Bixly  elongate,  eubterete, 
slender;  lower  jaw  strongly  projecting,  the  tip  flexible;  maxillary  reaching  nostril;  teeth  uniform  in 
adult,  young  with  series  of  email  slender  teeth  in  a^lvance  of  others;  gillrakers  short  and  slender, 
alxmt  equal  to  pupil;  vertical  flns  low;  anal  rays  higher  than  <l<»rsal  anteriorly;  pectoral  rea<'hing 
very  .^^lightly  |>ast  tifw  of  ventrals;  origin  of  ventral  spine  under  mid<lle  of  pectoral  l>ase;  inner  rays  of 
ventral  fins  narrowly  arlnate  to  al^iomen;  <lorhal  and  anal  commencing  and  ending  op|K>site  each  other; 
caudal  with  middle  rays  pnxluced  in  yt)ung,  the  fin  Ijecoming  emai^nate  or  lunate  with  age. 
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Color,  brownish;  l)elly  dark,  like  l>ack,  as  usual  in  thin  family;  side  with  a  hroa^l  stripe  of  darker, 
edf^l  with  whitish,  extending  through  eye  to  snout;  craudal  blatrk,  its  outer  angles  whitish;  pectoral 
and  ventrals  black,  s^)nietinies  lK)rdere<i  with  pale;  dorsal  and  anal  bmadly  edged  with  white  anteriorly; 
adult  nearly  uniform  dark-brown,  not  \m\eT  below. 

Widely  distributed  in  the  wann  seas;  connnon  north  to  Cajx?  (-ixl  and  otxrasionally  to  San 
Francisco,  attaching  itself  to  turtlc»s  and  to  large  fishes.  Very  common  in  the  Tropics,  l)eing  found 
attache<l  t^)  sharks,  grouiR'rs,  or  any  other  large  fish,  without  reganl  to  species.  Few  large  sharks  at 
Key  West  are  without  them.  They  are  often  caught  with  hook  and  line  from  the  wharf,  wliere  they 
frequently  fr»rsake  th(Mr  host  to  take  the  bait.  Liitken's  ivmark  that  only  Hemora  rrmara  has  l»een 
recorded  from  sharks  is  no  longer  Xnw.  Several  writers  have  recognized  2  siietnes  of  Erheimjt  proper — 
imucraii'x,  with  22  to  20  laminfe,  the  disk  4  to  5  in  body,  and  naucnitemdes  {  =  nlbircw.da  =  holbrooH= 
lineaiuti),  in  which  the  di-^^k  is  longer,  3.()  to  4  in  IxKly,  but  comi)osed  of  fewer,  20  or  21,  laminte.  The 
latter  form  is  rather  common  on  our  coaat,  the  six»cimens  from  Key  West  alx>ve  mentioned  having  21. 

Not  obtained  by  us  in  Porto  Rico,  but  recorder!  from  that  island  by  Professor  Poey  and  Dr.  Stahl. 

Echeneis neucrcUes  (misprint  for  fiaurratrt)  LinnHcus,  Syjit.  Nat.,  ed.  X,  261. 17.58,  "in  Pclago  Indico." 

Echemis  aWicauda  Mitchill.  Amer.  Monthly  Mag.,  II,  1«17,  214.  Ncv  York. 

Echrneii  lunata  Bancn)ft,  Pnx.'.  Comm.  Zool.  S<m'.,  I,  IM. 

Echeneii  auMralut  (Griffith.  Cnvicr  Anim.  Kingdom,  5(M,  1«37. 

f  Echenris  Httata  Lf)\ve,  Prc>c.  Zool.  Ro<.\  Lond.  1839,  89,  Madeira. 

Leptechetuif  naucmU)',  I'oey.  Fauna  Pucrto-Riquefla.  :m.  1881:  .Stahl,  1.  v.,  80  and  166.  1883. 

Echcneii  naucraies,  Jordan  &  Kvermann,  1.  c,  2269, 1S9H. 


Fio.  W. — Ef.hatei*  nnucrates. 

Family  LXVIIl.  MALACAXTHII).€.     The  Blanquillos. 

Body  more  or  less  elongate,  fusiform  or  compressed.  Head  subconical,  anterior  profile  usually 
convex;  suborbital  without  Ixmy  stay;  Ik^uiw  not  greatly  developed;  cranial  bones  not  cavernous; 
opercular  Ixjnes  mostly  unamieil.  Mouth  rather  terminal,  little  oblique;  teeth  rather  strong;  no  teeth 
on  vomer  or  palatines;  premaxillary  usually  with  a  blunt  posterior  canine,  somewhat  as  in  the  La}mdn; 
premaxillaries  protractile;  maxillary  withoutsupplemental  bone,  not  slipping  under  edge  of  preorbital. 
Gills  4,  along  slit  behind  fourth;  i»seudobranchiap  well  developed;  gill-membranes  separate,  or  more 
or  less  imiteil,  often  adherent  to  isthnms;  lower  i>haryngeals  separate.  Scales  small,  ctenoid;  lateral 
line  present,  complete,  more  or  less  concurrent  with  back;  dorsal  fin  long  and  low,  usually  continuous, 
spinous  portion  always  much  less  develoi)ed  than  soft  portion,  but  never  obsolete;  anal  fin  very  long, 
its  spines  feeble  and  few;  caudal  fin  forked;  tail  diphyc^rcal;  ventrals  thoracic  or  subjugular,  i,  5, 
close  together;  pectoral  fin  not  very  broad,  rays  all  branched;  vertebra  in  normal  or  slightly  increase<l 
number  (24  to  30) .     P>'loric  c«ca  few  or  none. 

Fishi»s  of  temperate  and  tropical  seas,  some  of  them  reaching  a  large  size.  Genera  about  6;  si)ecies 
about  8  to  10,  mostly  American.  The  relationships  of  the  family  are  obscure,  and  it  may  be  that  the 
genera  here  associated  are  not  really  closely  allied. 

Malacanthin.f.: 

a.  VertcbrsE  24;  iHjroporcle  entire. 

6.  Soft  dorsal  and  anal  extremely  long,  each  with  more  than  40  ray«;  form  slender;  scales  very  small..  MAi^ACAKTHrs 
CM.  Vertebrae  more  than  24;  preopercle  more  or  less  serrate. 

CAULOLATILIN19C 

c.  Soft  dorsal  and  anal  moderate,  each  with  22  to  27  soft  rays;  preopercle  serrate;  scales  rather  small;  form  robust. 

d.  Upper  jaw  with  posterior  canines;  dorsal  npines  graduated Caulolatilus,  144 

Latilin^.: 

cc.  Soft  dorsal  and  anal  short,  each  of  13  to  15  soft  rays;  preopercle  denticniate;  scales  small;  form  robust. 
c.  Nape  with  a  large  adipose  appendage;  a  fleshy  prolongation  on  each  side  of  labial  fold,  extending  forward  behind 
angle  of  mouth '. Lopholatilus 
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Geniu  144.  CAULOLATILTTS  Gill.     BlanqniUot. 

Body  elongate,  subfnpiform,  not  strongly  compresseil,  heavy  forward,  tapering  to  a  rather  slender 
caudal  pe<lum'le;  profile  of  head  strongly  arched;  mouth  moderate,  little  oblique,  jaws  nearly  equal; 
lipe  thick;  maxillary  narrow,  not  slipping  under  preorbital;  teeth  in  villiform  bands,  preceded  by  a 
row  of  stronger  acute  teeth;  posterior  teeth  in  each  jaw  canine-like,  directe<l  forwanl;  posterior  canines 
of  upjjer  jaw  largest;  no  teeth  on  vomer  or  palatines;  preo|)ercle  pectinate,  teeth  nearly  even;  opercle 
with  a  blunt,  flat  spine;  eyes  laq^,  lateral;  gill-membranes  slightly  connei*te<l,  forming  a  fold  across 
isthmus,  with  which  they  are  narrowly  joine<l;  branchiostegals  6;  gillrakers  short  and  stout;  nostrils 
double,  rr»und,  close  together;  scales  small,  firm,  ctenoi<l;  lateral  line  continuous,  concurrent  with  the 
back;  don»l  with  7  to  9  slender,  pi)inte<l,  graduatcil  spines  and  22  to  27  soft  rays;  anal  similar  to  soft 
dorsal,  with  1  or  2  small  spines  and  more  than  20  soft  rays;  caudal  fin  forked;  ventral  fins  thoracic; 
no  adipr)se  appendage  at  nape;  vertebrse  12  —  15  =  27. 

Large  fishes  of  the  warm  seas  of  America;  \'alued  as  food. 

n.  Scales  nxiall,  about  125  in  lateral  line,  about  oO  in  a  transverRO  wriea. 

b.  Eye  nnall.  6  in  head:  depth  3.5  in  body;  scales  l»-r20-.'V> micropt 

aa.  Scales  laryrer,  about  10-l(»-25 cyanops,  256 

256.  CaulolatiliiB  cyanops  Poey.     Blauquillo;  Tremba. 

Head  4  in  total  length;  D.  vir,  24;  A.  i,  22  (scales?  10-10^25.  Bean).  Profile  convex  Ijcfore 
eye,  not  as(*ending  to  nape;  no  scales  on  fins;  soft  rays  little  divided;  caudal  slightly  lunate;  the 
first  caudal  vertebra  spoon-like,  its  cavity  receiving  air-bladder;  vertebne  12  -f- 15;  no  pyloric  caeca; 
stomach  short;  air-bladder  lai^. 

Color  greenish  above,  a  faint,  broad,  interrupted  brown  band  above  lateral  line;  some  small 
bro^Ti  spots  alx)ve  and  below  it;  region  below  eye  clear  blue,  not  very  different  from  color  of  belly; 
soft  dorsal  brown,  paler  at  its  base,  edgixl  with  orange;  spinous  dorsal  orange.     (Poey.) 

The  blanquillo  is  relate^l  to  the  tile-fish,  and  is  known  only  from  the  i»oit«ts  of  Cuba  and  Porto 
Rico,  though  it  may  lie  identical  with  C.  chrtf;tftjn*,  describeil  from  the  coast  of  Brazil.  It  was  not 
obtained  bv  us  in  Porto  Rico,  but  has  been  recorded  from  that  island  bv  Poev  and  Stahl. 

When  at  Nassau,  en  route  to  Porto  RitH>,  wt  caught  with  hook  and  line  2  fine  examples  of  3/a/a- 
canlhw  pftnnieri  { Bloch) ,  another  relative  of  the  tiU»-fish.  This  species  is  called  **  sand-fish  "  at  Nassau, 
and  its  occurrence  about  Porto  Rico  may  Ix*  confidently  expected. 

OauldatUut  cyanops  Poey,  Repertorio.  I.  312. 1867.  Cuba:  Pooy.  Fauna  Puerto-Riquefla,  334. 1881;  Stahl,  1.  c.  78  and  IM, 
1883:  Jordan  &  Evermann.  I.e..  2278. 18»<. 


Family  LXIX.  DACntOSCOPID/E.     The  Sand  Star-gazcrs. 

Bodv  oblong,  low,  compressed  posteriorly,  covere*!  with  moderate,  cycloid,  imbricated  scales; 
lateral  line  complete,  anteriorly  running  alongside  c»f  back,  posteriorly  median;  head  oblong,  nearly 
plane  al)ove;  eyes  small,  superior,  well  forward;  sul)orbital  l)ones  enlaTige<.l,  but  without  brmy  stay 
conne<!ting  with  preopercle;  mwtrils  double;  open'les  fringed;  mouth  nearly  vertical;  premaxillaries 
pmtractile,  not  forming  entire  edge  of  upper  jaw;  lips  fringe<l  as  in  Vranosropidir;  gill-openings  very 
broad,  membranes  separated  and  free  from  isthmus,  pseudobranchiji'  present  or  oljsolete.  Dorsal  tin 
very  long,  c*ontinuous  or  divideii,  several  of  anterior  rays  spinous;  anal  very  l(»ng,  commencing  close 
behind  vent,  which  is  near  breast ;  caudal  diphyt^ercal,  free  from  dorsal  and  anal;  i>ectoral  variable, 
base  broad  and  pn>current;  ventrals  jugular,  r.  8:  vertebne  more  than  lO-r  14;  pyloric  twca  none. 

Small  fishes  living  on  sandy  shores  of  tropical  America,  comprising  4  genera  and  about  10  species. 
The  family  L«»  nearly  relate<l  to  the  VranoMrtpidif^  of  which  group  it  seems  to  be  a  reduce<J  or  degenerate 
branch.  Its  relation  with  the  Asiatic  family  f^/tlosropiffa'  are  most  intimate,  the  incomplete  ventrals 
and  simple  i)ectoral  rays  of  Dadyloscopidie  being  the  chief  distinctive  features. 
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Oenns  145.  DACTTL08C0PU8  QUI. 

Body  moderately  elon^te,  covered  with  rather  large,  cycloid  scaler;  head  cuboid,  oblong,  and 
nearly  flat  above;  eyeH^mall;  interorbital  space  broad;  mouth  nearly  vertical;  lower  jaw  not  dilated 
beneath  nor  emarginate  in  front,  without  barbels;  no  intralabial  filament;  teeth  villiform,  on  jaws 
only;  i>seudobranchi{e  very  nmall  or  obsolete.  Dorsal  commencing  at  najK',  with  6  to  12  slender 
spines,  soft  rays  numerous;  anal  inserted  l)ehind  dorsal;  ventral  rays,  i,  3. 

a.  Dorsal  rays  x  to  xii.  'SI  to  'M:  anal  rays  fewer  than  35. 

b.  Soft  dorsal  with  2H  u>  31  soft  rays:  anal  with  32  or  33;  Hctales  about  45. 

c.  Bo<ly  rather  slondcr.  depth  alMUit  tl  in  length  (7  with  eaudal);  opercular  fringe  of  15  filaments trviUjUaJlu»,'2hl 

cc.  Body  rather  stout,  depth  5.25  in  length  (0  in  total  with  caudal);  «>pert^ular  fringe  of  18  filaments. 

d.  Back  not  barred;  head  blotched  and  dotted poeifi 

267.  Da,ctyl08copu8  tridigitatus  Gill. 

Head  5  (in  total)  with  caudal;  depth  7;  D.  xii,  28;  A.  ii,  32;  P.  13;  V.  i,  3;  scales  11  ^-4  +  30  =  45. 
Bixly  slemler,  nnich  compresse<l  i)08teriorly ;  opercular  fringe  of  15  separate  filaments.  Origin  of  dorsal 
fin  over  lower  angle  of  bane  of  i)ectorals,  or  immediately  before  margin  of  operculum,  its  distance  from 
snout  to  <lorsal  5  in  total  length  of  Ixxly.  Pseud obranchia^  very  small  (overlooked  by  Dr.  Gill,  but 
evident  in  living  sj>ecimens). 

In  life,  pale  sand-color  al>ove,  lower  part  whitish;  al>ove  12  narrow  crossbands  of  whitish  on  the 
Ijack,  not  extending  down  far  on  the  side;  head  mottle<l  above;  fins  all  jmle. 

This  si)ecies  of  star-gazer  is  found  in  the  We^^t  Indies  and  the  Barbados  and  north  to  southern 
Florida.  It  has  l)een  taken  at  Key  West  and  Cai>e  Florida,  and  a  single  example,  3  inches  long,  was 
seined  by  us  in  Knsenada  del  Boqueron,  Porto  Riiro.  It  <loes  not  reach  a  length  of  more  than  a  few 
inches,  and  is  a  shallow-water  fish,  frecjuenting  the  coral  sands  near  shore,  in  which  it  is  wont  to  bury 
itself,  leaving  only  its  eyes  and  mouth  exposed,  after  the  fashion  of  the  flounders. 

Dactylosci>])U8tridiffiiatti»in\\,  rnx*.  Ac.  Nat.  Sci.  Phila.  1859,  132,  Barbados;  Jordan  <fe  Evermann,  1.  c,  2301, 189«. 

Family  LXX.  GOBIESOCID/E.     Cling-fishes. 

Body  rather  elongate,  tadiK)le-shape<l,  broad  and  depres8e<l  in  front,  covered  by  smooth,  nake<l 
skin;  mouth  moderate;  upjK'r  jaw  protractile;  teeth  usually  rather  strong,  anterior  conical  or  incisor- 
like; posterior  canines  sometimes  present;  suborbital  ring  wanting;  no  bony  stay  from  suborbital 
across  the  cheek;  oi)er(»le  reduced  to  a  spine-like  irrojection  concealed  in  skin,  behind  angle  of  large 
preopercle,  this  spme  sometimes  obsolete;  i>seudobranchi8e  small  or  wanting,  the  gills  3  or  2.5;  gill- 
membranes  broadly  united,  free  or  imited  to  isthmus;  dorsal  fin  on  posterior  part  of  body,  opposite  to 
anal  and  similar  to  it,  both  fins  without  spinej*;  ventral  fins  wide  apart,  each  with  1  concealed  spine 
and  4  or  5  soft  rays.  Between  and  Inihind  ventrals  is  a  large  sucking-disk,  the  ventrals  usually  forming 
part  of  it.  This  sucking-ilisk,  which  is  wholly  different  in  structure  from  that  of  Oyclopterus  and 
Lipariitf  is  thus  descril)ed  by  Dr.  Gunther: 

**The  whole  disk  is  exceedingly  large,  subcircular,  longer  than  broad,  its  length  being  (often) 
one-third  of  the  whole  length  of  the  fish.  The  central  portion  is  formed  merely  by  skin,  which  is 
separated  from  the  pelWc  or  pubic  bones  by  several  layers  of  muscles.  The  peripheric  portion  is 
divided  into  an  anterior  and  posterior  part  by  a  deep  notch  behind  the  ventrals.  The  anterior 
peripheric  portion  is  formed  by  the  ventral  rays,  the  membrane  between  them,  and  a  broad  fringe 
which  extends  anteriorly  from  one  ventral  to  the  other.  This  fringe  is  a  fold  of  the  skin  (X)ntaimng  on 
one  side  the  rudimentary  ventral  spine,  but  no  cartilage.  The  posterior  peripheric  portion  is  8usi)ended 
on  each  side  on  the  coracoid,  the  upper  bone  of  which  is  exceedingly  broad,  l^ecoming  a  free,  movable 
plate  behind  the  pei^toral.  The  lower  bone  of  the  coracoid  is  of  triangular  form,  and  supports  a  very 
broad  fold  of  the  skin,  extending  from  one  side  to  the  other  and  containing  a  cartilage  which  runs  through 
the  whole  of  that  fold.  Fine  processes  of  the  cartilage  are  continued  into  the  soft  striated  mai^n,  in 
which  the  disk  terminates  posteriorly.  The  face  of  the  disk  is  coated  with  a  thick  epidermis,  like  the 
sole  of  the  foot  in  higher  animals.  The  epidermis  is  divided  into  many  polygonal  plates.  There  are 
no  such  plates  l)etween  the  roots  of  the  ventral  fins."     (Giinther,  Cat.,  iir,  495.) 

No  air-bla^lder;  intei<tines  short;  pyloric  (^cafewor  none;  skeleton  firm;  vertebra*  13  to  14 -f- 13 
to  22  =  26  to  36. 


THE   FISHES   OF   PORTO   RICO.  305 

Camivon;»us  R^het^  of  »iuill  Azi:  and  of  im  value  Oi*  fooil,  chiefly  of  the  wami  pea.**,  lu^iially  living 
among  l«»ose  stones  Itetween  tide  marks  and  dinf^ing  to  them  finidy  !»y  means  of  the  adhesive  disk. 
Their  relations  arv  (»l»s<*ure,  hut  they  art*  pnjliahly  des^'ende<l  fnun  allies  or  am-eston?  of  the  Cottidx 
or  the  Bntnu'hoiilida:.     Genera  about  15:  species  50.     The  principal  genus  is  (robiesox. 

Oenas  146.  OOBIESOX  Lae^pMe. 

IVwly  anteriorly  very  hroad  and  <leprcsse<l,  poe?teriorly  slender,  covere<l  with  tough,  smooth  skin; 
oiK»nle  with  a  strong  spine;  head  laiye,  rounde«l  in  front;  mouth  terminal,  ;*rescent-sha[>ed;  lower  jaw 
with  a  stTies  of  strong  incisors  in  front,  their  e<lges  rounde<l  or  tnmcate;  upper  jaw  with  a  series  of 
strong  teeth,  t)ehind  whicli  an*  sometimes  smaller  teeth;  no  teeth  on  vomer  or  {»alatines;  gills  3;  gill- 
membranes  broailly  unitt*<l  under  thn.iat,  not  attaclieil  to  istlimus;  sucking  disk  large,  posterior  portion 
without  anterior  free  margin.  Dorsal  and  anal  moderate,  dorsal  rays  6  to  12,  anal  rays  6  to  10. 
Vertebne  alN>ut  20,  a.**  far  as  known. 

SjuH-ies  numeniius,  all  American;  mostly  lroj»ii"al,  clinging  to  nn-ks  near  the  shore. 

.Ionian  A  Evennann  recognize  18  species  of  this  genus  in  American  waters;  5  of  these  are  known 
only  fnmi  our  Pacili*'  coast  and  the  remaining  Vi  are  all  known  oidy  fn»m  the  West  Indies  and  the 
South  Atlantic  and  (iulf  coasts,  though  but  one  sj^ecies  has  as  yet  Ijeen  found  in  Porto  Rico. 

a.  DuR«I  till  uKMlfmtc  or  short,  it^  niy>  6  to  11. 

(iOBIESOX: 

b.  Upper  teeth  In  more  than  1  serio  «i'haraeu*r  not  verifie<l  in  a  few  sptfiest;  head  bruad. 

r.  Coloration  in  life  chiefly  olivaeeou^  with  little  nil.  H.»nietimeji  l»Hnde«l  with  darker  «»r  paler. 

'I.  DorHal  rays  12;  anal  rays  7 ffyrintis 

fUt.  Dorsal  rays  11;  anal  raj-s  6;  fins  blaek m(tripinnU 

tl'l'i.  [h  »rsal  rays  y  or  10;  anal  rays  6 crphnlnti 

'I'i'i'l.  I)<»r>ial  rays  8:  anal  rays  C t«dc8/£5f< 

'iiUUiti.  Dorsal  rays  11;  anal  raj*«10 ttrvmoeut 

'hUhUM.  Dorsal  rays  10;  anal  rayi«8 rirgatuius 

i-r.  Coloration  in  life  ehiefly  bripht-rt^.  or  else  with  red  ^pots  or  l^rnnds,  eolor  not  fading  in  hpirity. 
f.  Color  uniform  tv*\.  un!<pottwl,  ctWor  not  fadinj?  in  spirit*;  dorsal  ray-*  6  to  8;  anal  rays  6. 

/.  Lower  jaw  with  }«hort  ineinirs  on  eaeh  wide,  followed  by  <'anini^ nmrruphlhatmns 

ff.  Lower  jaw  with  '2  horixmital  ineisors  on  eaeh  side,  third  horizontal  tooth  not  iuei^ior-llke:  no  distiuet  eanines. 

/•/i.  UpiH'r  teeth  in  a  sinj;1e  serie>  'ehaiaeter  not  verilie<1  in  >4>me  s|iei'iesi:  ditrsal  and  anal  short. 

*/-  Color  ehiefly  re<l. 

h.  B<Kly  with  dark  ero(<sliand>  and  with  >«p«»ts  of  elear  blue;  bo«ly  rather  slender.    D.  6  or  7:  A.  6 mbiginomu 

hh.  VkiAx  plain,  light  re<l :  fornj  rather  slender can^ut 

iM.  Color  olivaceous  or  browniiih,  not  red. 

/.  I)<»rsal  rays  9;  anal  rays  6. 

j.  Color  olivaeer»u>,  without  bandh /urrta 

jj.  Color  greenisli,  with  3  dark  erorvUind.N  u::d  many  dt »l> punduUdut 

iL  Dozsal  rays  7:  anal  rays  7:  body  with  dark  erowbandfr JoBciatua 

268.  Qobiesox  tudes  Kichanlson. 

Head  2.5;  depth  4.t>t5;  width  of  head  2.5;  I).  8;  A.  6  in  plate  (5  in  description,  the  first  short 
ray  api»arently  not  counti^l  by  Richanison).  Head  ver\'  broari,  as  broad  as  long,  abruptly  truncate 
anteriorly;  nifuith  large,  maxillary  n-aching  front  of  eye;  lower  jaw  included;  tet»th  entire;  eye  laiige, 
4.75  in  hea<l,  a  little  more  than  half  interorbital  wi<lth,  1.5  in  snout.  Distamv  from  front  of  dor>»l 
to  caudal  alN>ut  etiual  to  length  of  head;  insertion  of  dorsal  lx?fore  vent;  anal  behind  dorsal  and  much 
shorter  than  it;  pei'toral  short. 

This  is  a  very  little  known  sjHH'ies,  which  n-aches  a  length  of  5  inches.  The  tyjn.*  locality  is  not 
ivrtainly  known,  but  it  has  been  suppose*!  to  lx»  China.  It  is,  liowever,  ivrtainly  not  Chinese,  and  is 
now  shown  to  be  West  Indian.  A  single  sjiet'i men,  1.25  inches  long,  collectcnl  on  the  reef  at  Culebra 
Island  Febniary  9,  agrees  very  well  with  the  al>ove  description  by  Riclianlson.  There  are  but  8  dorsal 
and  ♦>  anal  rays.  The  color  is  unifonn  i>ale-yellowish,  with  a  slight  tinge  of  rosj'on  middle  of  l)ack; 
tins  all  pale:  eye  very  lai^,  alK)ut  3  in  head,  nmch  larger  than  in  sptvimens  of  O.  tUnifnaswf  of  same 
si/j*,  and  the  interorbital  width  is  decidtnlly  narrower.  It  ^?eems  to  l)e  a  gtKxl  species,  distinct  from 
f*.  r, pho Ins  liinl  (t.  uif^ri/nnui^. 

fi'jbU^Mf  ttuUi*  RiehanLson.  Yoy.  Sulphur.  Fi>h..  \\t\.  pi,  ifi.  n>r>.  1-3.  1M5,  habitat  unknown;  supposed  to  be  China; 
Jordan  &,  Evemuum,  L  c,  2333,  li^Ob. 

F.  C.  B.  1900—211 
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Family  LXXl.     BLENNIID/E.     The  Blcnnics. 

Bfxly  oblong  or  olonpite,  nake<l  or  covered  with  mcKieratc  or  Hiiiall  wales  wliicli  are  ctenoid  or 
cycloid;  latend  line  variinwly  develoi)tMl,  often  wanting;,  often  duplicated;  nioutli  larjre  or  nniall,  tei^th 
varions;  gill-nienibranes  free  from  istlunns  or  more  or  let?8  attached  to  it;  jwudobranchiie -present; 
Vi'ntmls  jugular  or  Huhthoracic,  of  1  spine  and  I  to  3  soft  rays,  often  wantinj?;  dorsal  tin  of  spines 
anteriorly,  with  or  without  soft  rays;  anal  tin  lonjjr,  similar  to  the  soft  dorsal;  caudal  well  develop<*<l. 
Verte!)nc  iii  moflerate  or  large  numlK»r,  30  to  80. 

Caniivorous  fishes  of  moderatt*  or  small  size,  mostly  living  near  shore  in  tropical  and  temix^rate 
or  arctic  seas;  most  of  them  are  carnivorous,  the  nvihuf\  so  far  as  known,  ovovivii»arous,  the  others 
mostly  oviparous.  Genera  alxmt  SO;  s])ecies  alx)ut  400;  chiefly  of  rock  pools  and  algje;  some  siHH'ies 
in  the  lakers  of  Italy.  Of  the  57  genera  of  this  family  recognized  afl  Amerit^n  alK)ut  17  are  found  on 
our  South  Atlantic  coast,  and  six^cies  of  each  may  at  any  time  l)e  di8covere<l  in  Porto  Rican  waters. 
At  present,  however,  only  7  of  these  17  genera  are  known  to  have  Porto  Rican  species. 

I.  Tropical  blennies,  with  vertebrw  mostly  in  mcKlerate  number,  usiwlly  fewer  than  45;  lateral  lino  Ufioally  arched 
high  above  pectoral,  if  present;  dorsal  fin  usually  with  at  least  one  soft  ray,  none  in  Home  species  of  Auchenajt- 
terin  Ri\<\  Aitchtitistius;  anal  spines  little  developwl:  ventral  well  developed,  usually  i,  3. 

a.  Body  scaly. 

CUNIN.fi: 

b.  Lateral  line  present,  arehetl  anteriorly  over  pwttoral,  becoming  posteriorly  median  in  jHwition,  or  else  ob^MJlete; 

species  ovovivi|»arous. 

c.  Scales  ctenoid,  very  rough,  33  to  40  in  lateral  line:  dorsal  divided  into  3  tins.    An  ocular  cirrus  prt^sent. 

GiLLIAS,  ]  17 

re.  Scales  cycloid;  dorsal  fin  not  divided  into  3  fins. 
<f .  Dorsal  with  G  to  20  soft  rays. 

r.  Shoulder-girdle  without  upturned  hook  on   its  inner  tKlge  above.    Maxillary  normal,  not  greatly  expiuided. 
Anterior  part  of  lateral  line  normally  formed;  usually  a  comb  of  filaments  at  nape.    Palatines  without  teeth; 
scales  moderate  or  .small,  38  to  110  in  lateral  line. 
/.  Teeth  In  jaws  in  1  row  only;  teeth  usually  on  vomer,  none  on  palatines;  usually  a  comb  of  filaments  at  napi\ 

Malacoctem's,  1  is 
ff.  Teeth  in  jaws  in  more  than  1  row,  a  band  of  vllliform  teeth  behind  others;  teeth  on  vomer,  none  on  palatines. 

Body  oblong,  depth  3.5  to  4.5  In  length:  a  filament  above  eye Labrisomus,  141* 

dd.  Dorsal  with  1  short  soft  ray  only;  scales  large;  teeth  in  jaws  in  more  than  1  series;  teeth  on  vomer,  none  on  palatinos. 

ff.  Dorsal  fin  more  or  less  deeply  notched  behind  the  third  spine.    First  3  dorsal  spines  stiff,  wide  set,  not  remote  fn>n» 

rest  of  fin  behind  dorsal  notch;  anal  spines  .short;  body  more  elongate,  snout  less  acute..  Auchenoptkris.  I.'K) 

f/f/.  Dorsal  fin  continuous,  not  notched I'akaclinms 

bb.  lateral  line  ab.«*<'nt Auchenistii's,  LSI 

ti«i.  B(Mly  scrnloless;  spe«'ies  oviparous,  so  far  as  Icnown. 

h.  Teeth  romJ»-shaped.  in  a  single  row  in  each  jaw.  1>ehind  which  are  sometlmi's  long  canines:  vomer  and  i^alatinrs 

usually  tooth]e.*4s:  lateral  line  usually  single,  witli  a  stn)ng  arch  anteriorly:  dorsal  fin  lonir.  continuous,  or 

dividiMl  into  2  tins,  anterior  portion  compose<l  (jf  spines,  which  are  stiff  or  tlexible:  anal  tin  long,  usually  with 

1  or  2  .vmall  spines;  ventrals  well  develoi>ed,  jugular,  of  2  or  3  rays. 

i.  Teeth  all  fixed,  attachtsl  to  bone  of  jaw  and  not  movable.    Caudal  fin  rounded;  teeth  slender:  gill-membranes  not 

redu<'tHi  to  a  small  slit. 
j.  CTill-membranes  free  fn»m  isthmus,  or  at  least  forming  a  dlMinct  fold  acro.ss  it. 

Ar.  Jaws  one  or  l>oth  with  a  posterior  fang-like  canine,  much  longer  than  anterior  teeth Bi.knnhs 

itAr.  Jaws  without  canines,  teeth  all  equal Scartei.la 

JJ.  Gill-membranes  iiroadly  united  to  isthmus.  gill-(»penings  restricted  to  sides. 

/.  Jaws  one  or  t»oth  with  iK>sterior  fang-like  canines IIvi'LErRocHH.rs 

//.  Jaws  without  posterior  <'anines:  teeth  equal:  three  articulated  ventral  rays. 

m.  Mouth  small,  maxillary  extending  scarcely  beyond  front  of  eye;  head  decurve<l  in  pnWlle Hvi»w»bi,f.nnh  s 

mw.  Mouth  large,  maxillary  extending  beyond  vertical  from  middle  of  eye;  head  rather  pointed  in  profile..  ChAvSMoi>ks 
»j.  Teeth  of  fnuit  of  jaws  all  movable,  impIantiMi  on  skin  of  lips. 
n.  Vomer  t«)othless.    Jaws  one  or  l>oth  with  iMwterior  fang-like  canines. 

♦).  D(>rsal  fin  continnoas Ri'Pisca rtks 

ito   Dorsal  fin  di\id(Ki Kntomacrodis 

un.  Vomer  with  a  few  teeth;  iM»iterior  canines  small Salariichthvs 

hh.  Teeth  iine<iual,  not  comb-like;  body  oblong  or  elongate,  niort»  or  less  eel-shai»ed,  nake<i,  or  rartOy  with  rudimentary 
s<'ales:  snprawular  flap  sometimes  present,  (till-membranes  unit«.Kl,  free  fn)m  isthmus;  dorsal  fin  very  long, 
sometimes  divide<l  into  2  fins,  fonnedof  flexible  spines,  which  often  iwss  gradually  Into  soft  rays;  anal  fin  long: 
ventral  fins  thoracic  or  subjugular,  usually  not  much,  if  any,  Ix^fore  pectorals,  composed  of  2.«*oft  rays  each, 
^pine  rudimentary;  caudal  well  develoiK^l,  dorsal  and  anal  usually  more  or  less  joined  to  It  at  base. 
Ophioblenniin.*:: 

;>.  Jaws  with  few  teeth;  a  cirnis  alM»Vf^  eye  and  one  al>ove  nostril;  l)ody  scaleless  and  not  eel-shai>ed;  dorsal  and  anal 

free  from  caudal;  dorsal  fin  notcheii. 
q.  Jaws  each  with  4  strong,  hooked  canines  in  front  and  a  hooked  posterior  cauijtie  below;  caudal*  fin  forked. 

Ophioblennius 
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flu  .!<*  [..rk«l .". .' (»i«*Lu.aPT.».lW 

I.,,.  Jou-  n  iih  immeruii*  tccUi.  xun  hs  abovf':  t-audal  llii  iiiu  [c>rk<il. 

K|IBLK«AIII1S«: 

r.  D-l}  ma  nl-KliapovI:  -lorMl  hikI  ana]  not  Jolwl  lo  <«iii)i>l:  nu  m-dIo:  iki  irlrri:  iiu  lalenil  liiiv:  rttiiinlB  bflan  pa- 
lunh:  Iiflh  OH  psUlimi-;  caiida]  flu  niiimlnl.  DihvhI  llti  Yi-ry  hinli.  nul  niMi-lnil.  spine*  pll^»iinlI  (tnniiidUy 
lutoauft  r»>a:  jawB  louj.  sharp  al  lip Ehblehaku.  1S8 

OaDDi  147.  anilAB  ETermum  *  Muih. 

IValy  slinrt  ami  ^toiit,  ta|icriii^  rapidly  from  llii'  fliort,  liroail  lifwl  tu  tlic-  short,  cum presM^l  caudal 
(■(••luiii'li-:  Miittv  \&tyf.;  niMKli-i'Ifiioiil;  latoral  line  i-'iiiipk'tf,  <ir  ni-arly  wj,  broken  under  Itwt  i'|iitu«  of 
iiiiddl*-  dorail;  u  tinHfl.  iluiilile-jiriiiihil  tt-ntwlc  alcove  eye;  doreal  liii  divideil  into  3  jiartt*.  first  of  3 
8hort  ii|>iues,  Ke<i>iiil  uf  11  lon^r  Rpiiuii,  iiii'l  tliird  of  7  rayt<. 

TliU  tR-niw  is  eliiwly  relflteil  to  Einu-uuftet  Jorilan  It  Kvennann.  dlEferint:  in  the  i)res«iice  of  tbe 
orliiial  h-niaole.  tlic  mini?  complete  develt)|imeni  iif  ilie  lateral  line,  ami  lh«  larger  scales. 

<;ffffagEvi:niiaua&  Maryli.  Repi.  V.  S.  K.  C.  ISW  (IXv.l^^3.W  fjattlani). 


Fio.  %.— CfUiiu^nlaiif. 
S59.  QilliBB  jordani  Evi^rnjann  &  Slarah. 

Hea<l  3.5;  depth  4.3;  eye  -I.n;  snuut  .S.5;  maxillary  2.4;  mandible  1.9;  sealee  2-33-3,  6  ia 
i»ne\'er)>e  iierieti;  D.  iii-xii-7:  A.  u,  I-^:  lonKWt  dorsal  iipine  1.8  in  head,  longei't  ray  1.6;  longeet  anal 
ray  2.3:  [lectonil  O.^:  ventral  l.;{;  eauilal  1.3.  Body  t>hort  and  i4ont,  tapering  rapidly  to  the  short, 
I'oinpn-sei.'d  i-aiidal  peduncle;  tieail  ^ihort;  ^noul  tihort,  blunt,  concave  in  front  of  eyes;  mouth  email, 
Hli)>litly  nbliiiue,  JHWH  eijiial;  eye  larp',  hi)[h  ii[>.  ititemrhital  width  very  narrow;  a  broad  bifid  orbital 
tentacle  anil  a  Hhiirt  »a.<>al  one:  nxneiin  nape.  Stiles  very  laiye  and  rough -I'tenoid;  openrles  aitd  entire 
lieail  T<iU({h;  lateral  line  nearly  complete,  beinnnin^  immediately  above  l«»e  of  pectoral  at  upper  end 
oE  )cil1-openin);  anil  extendinv  jmrallel  with  liai'k  to  jmstcrior [lart  of  middle doiyal  tin  (or  fur  13  scalev), 
when-  tliere  is  a  break,  the  line  dropping  diiwn  3  M-alcc,  then  eoiiIinuin|[withimei>r  two  intermpliona 
|o  ImM'of  ■'audal;  Udly  an'l  breaMt  Healeil;  diirwl-  3.  Hrwt  of  3  short,  flexiblenpines,  cloiic  to  the»>fond, 
winch  ban  12  lonjter,  rather  .-titter,  spines,  st-|iarate<l  from  tliird  by  a  space  one-thiril  diameter  of  eye; 
anal  lontr  and  low,  tlie  tuerrdiranes  ilwply  nutcbed  K-lwccn  tlu-  rays;  pectoral  of  15  rays,  broad  and 
short,  reacliintt  piisterior  end  of  senmd  donial:  ventral  of  2  clender  rays. 

Color  iu  alcnbiil:  Itniwci.  Iimlr  crosiHil  by  4  broad  blackii'h  Imrs,  one  at  origiti  of  second  dorsal, 
one  nniter  htHt  spines  iif  i<anie  tin,  the  tbinl  U-tween  se«i>nd  ami  Ihinl  ilonwls,  and  the  fourth  under 
tliinldi.irxal;  an  inky-black  baracrosi'i'audal  [H->ltim-le  at  liaseof  cauilal  fin;  head  and  under  parts  nisty; 
tins  all  liarreil  with  liitht  and  dark:  caudal  with  a  narrow  ligiht  bar  at  )«se,  then  a  black  one,  then  a 
bniarler  white  one,  followeii  by  a  much  broader  dark  liar  cuntainio)!  iwme  white  areas,  the  fin  finally 
tijuHil  witli  white. 

Known  iiidy  fmin  Torto  Kico.  Two  spi-ciinens  of  this  well-niarkiHl  anil  interesting  species  were 
obtainiil.  the  tyi-e.  I..")  inches  loni:  (No.  4!l:KiN.  I'.S.N.M.),  taken  on  the  (artlona  Li(rbt -house  Reef,  at 
Pomv.  February  1,  IMHI,  and  another  of  uljout  the  same  size  taken  at  the  sainc  place  the  preceding  day. 
Giaiiujartlatti  Everaunu  &  MHnh,  Repl.  V.  i.  ¥.  C.  IKW  i.  Dec.  IV  i,  3J7.  Cafdon*  UKhl-huoM  Rwf ,  Ponce.  I>orio  Riro. 
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Oeuoi  148.  HALACOCTEHtrs  aUl, 
Tliif  nfiuiH  is  very  i-l(iw  tu /xi'ij'.Wnrw,  ilifftrinjr  in  rlenlitiim.  rhi- ttflli  in  lln' ia»!<  U'iii)!  in  Kindle 
serii-H;  voimTwitliicd'wUvliiorwilli  ii'mc,  and  nono  nn  imlHliiuf.  Tlii-iicirsiil  tin  Iiim  iiHniilly  a  nolHi 
lioliiiiil  till.-  folirlli  •lorntl  xpinc  an  well  UHut  front  i if  t<c>ft  ilnnul,  but  iuiujitii'fiiHt'iiTi  tlii-iioti'li  iHnlwurc. 
Mtjflt  iif  tlio  0pcH>ic>a  am  not  well  kixiwii,  uml  in-riiajM  iiiur  tlmti  one  ;n'iiiiH  in  Iktc  iin-linlMl.  Aixiiit  :i 
iliizt'n  i^iM-viiM  arc  n-C(vniz<^l,  only  four  of  wbidi  am  ua  yet  known  from  Porto  liii-o,  tlioutjli  ^.-vural 
others  UMV  oe-rur  tli«re. 

•X.  D.  XX,  Vi:  kpliioiw  iliirxal  wtiikl}- tiiilclKil;  Imdy  ralhirr  nrimni niriar 

bb.  Orbilnl  nlunii'nl  untilluK:  ituiHil  rayKiXt.  ll:  KiihinuH  ilunal  wi»kly  iiiiU-lifd:  vvnlrulN  luriu miiefima 

•la,  Kn|H-  wllh  h  xinitk'  Hlninviil:  ■  tiiilBclt  rIhitit  vyr. 

tid.  l>.  XXI.  "■■  Mnli-s*'i •■fililinr.-nd 

•Mil.  II,  III.  II;  mili-aJS Muonl/M 

uan.  ShK'  vdlli  a  (iimli  cil  Hltiidi't  DlHrneiilx;  iipln.nLt  doiwl  muri'  or  li-m  iiulchiil.  IwUltid  fourth  ur  flrth  spitiv. 

/.  HvalnilSor'M, 

a.  IIIllliL-:4H>ftrHyur<liirml  tJilul.VlnlHwl;  ilurwU  wilhuul  mx'IK. 

h.  A.  II,  tl;  flnl  Hiliinmliipininwiili-r  apart  than  IlicnIhcTR  thu  lint  Iiiimbvi;  hiuI  cilgfil  with  dnrk ■jilll 

Ah.  A.  11.19:  llnit  H  (toniiil  npiuM  uut  wilier  HlNirt  than  thiMitbvni.  Ihosti-cmil  luiwnrrthan  thuflnu:  atial  mil  iilgi'il  widi 

dark pwrt.iriirjMto.JKi 

mi.  Huh  iwyHot  diiimll.-lln  li«ail:  ihxMiinii  vlth-i  larKvhiiiekii'Blll:  v?i)tniiniii'luiiK.n!'l<iiieashiHi<l bfnafalalHii 

ff,  Siuileii  al>iiut  W;  vt-ntralii  modeiali'.  slKirtcr  than  h«<l iMalamU/HB 

tr.  Orbllut  mami-iit  wantitgt  (mivimiCTinetcelii?) trriieolaf 

arum,  >'u[;hal  audiUhur  nimnvntnundi'scrllMd:  uhiark  orciiiiiiaa  fnitiluf  dunMl.    tl.  XX.  lU  M3iles46 biffulhaut 


— Matanifleutu  cHlibrte, 

S60.  HalacocteauB  culebrn  KvcTuianii  &  Mamli. 

Hoail  ;t..ir>;  ilei)(li  .i;  <-yt!  4.2;  miohI  4.5;  maxillary  'J-'J;  iiJHiKlililo  1.8;  inliTur)<ilul  «..t;  wali>!<  2-:!.V 
11;  l>.  xxi,  X;  \.  II,  Ifl;  (ivt'toral  1.:!;  vcnlml  1.3;  I'aiulal  1.4.  IkHty  ^lenilir.  i-oitiprtwil:  head  r^itliir 
Ion);,  poiiitdl,  U|i|i«'r  [in>liU<  ('cinvox;  moiilli  lui^',  niaxillury  iKiarly  ifacliinK  iHit^frior  iMinU-r  of  orl>it: 
liiw  tliii'k,  JHWH(i|iml;  tii'tli  very  Mnnll,  cDiiii-nl,  a  ^'inKl<^  row  in  each  jaw;  afintilc  nn>vi1,  ncnhir,  uti'l 
nui'lial  filunit'iil;  iton^il  (in  luiKlcniti'ly  liijiti.  oritiinatintt  ulxivf  oriiiiu  of  lat(-ral  lint;,  a  hIuiIIow  nnlili 
in  front  of  liuit  twn  ilorsiil  ^|iiiii-i',  nii'iiihniiif  frit'  from  i-uiuUI;  aiial  <iri|[in  uiuIit  uIhilU  tctilli  ilnn-al 
Bpiiic;  caiulal  mnu-wliat  |Hiiiili'rl;  [Hi-tural  liinn'.  ivnctiinuanHl;  vfnlnil><  luiKli^rati-.  not  ^<'al'lliIIKItlll1^ 
[if  two  rayp,  no  !<|>iiii'  I'viilonI;  i:itrnil  linr  ilii^inrt  IhrontilionI,  ninnin<;  hiKli  antfriorly,  wlii'n.'  it  ii* 
fliphtly  I'urvtil,  liirninL'  iil)rii|itly  ilowuwuni  ovt'r  origin  of  anal,  Ihi'not'  ii]»lian  to  Imbc  of  <'aiiiial. 

Color  in  Mjiiritu:  Ili.ly  I'virywhiTi-  inoltlii)  with  dark  l.n.wn,  in  wmiewliat  n-Kiilarly  arransci 
bloti'lifi",  a  periii"  of  almnl  [liiif  of  llicH^  at  Imw  of  ilnmil,  liairly  I'xtMulini;  ii|kiii  liii;  a  fimiiar  wrii-H  nf 
nmcli  I'niiilliT  oiicv  ul  Iww  of  anal,  not  cviilc-nt  on  nil  KiHiimHii';  lielow  tin-  HcricB  at  !««■  ot  dorwil  an- 
two  ■itliiT  wri.'M  of  th.'  -iiioc  Motrlii-H.  lew.  diN.[.  in  n.lor  and  nol  wi  well  iielinp.1,  fxlcniiinu  Hie  IpiibHi 

o(  lK"ly  and  conietiines  fr.niiini.',  witli  the  ii|i]K-r  iH-rii-M, rt-  or  Ii'hm  broken  vertii'al  liarf;  lietwii'n  tlie 

hlotdies  a  li|.'liler  jiliiuh'  of  bniwn  i»  inlt^rwoven  with  jwle  Btrt'aka  of  thennnincl-color;  lii«d  nearly  i«le 
below,  eavi!  soiiie  d^k  on  uliin  and  iBthnnw;  two  widu  Htreaku  from  eye  acroea  thuek;  opertle  dark 
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:iOi> 


liroH'Ti;  ti.p  <if  lipail  witli  (iil.ir  ..t  Im"1_v:  lijip'  witli  Im'Uii  ii 
piilf :  iliinul  miller  ilurk;  i-uiuLiI  iinifunii  itny  ur  faiiilly  1i 
witli  [a\f  li|B'  foniiiii);  a  wliili'  ii)^-;  iHi-inmt  likr  i-.iii<liil:  vcrilmls  jiult'. 

A  rallKT  |>binlytiiurk>-<l  ><iHi-if^<.f  •lirTin-iit  :L-:tK-<'r  fn>iii<.llii-r  l-..n.>  KiinnsiNH-U-sot.l/'i/nnMf.-.iiu. 
Iiiil  n.ii  tliffcriiit.'  wiilcly  in  miy  iiii|-irt;ijit  i-liiir.nlcr.  iiixl  iii"  y.I  kiii.wii  imly  from  I^lrt.^  Kii-o.  It 
MH-mf  iiLCt  il.B^ly  n'lali-.!  I"  -V.  /ti'jti'.riA.  Thnv  H|ni'iiiictH  ..(  alK.ut  th.'  «ime  i^bx-:  tin-  tyjie,  No. 
41i:Sii!i,  I'.S.  N.  M..  l.:t.S  in.lit^  in  It-n^tli.  fr.>ii)  nvf  <>iitxi<lt' Oiilt-1>ni  Il.irl-r.  tVl.ni^ry  •).  IS<K(. 


361.  KalacoctenuB  D 


>i  Evi'i 


HmuI  :{.R:<lcpth:i.7:t>yfS.5:  snout  :!.■!:  maxillury  :j..'i:  iiiaii<lil<lc4.5',  iiiti-n>rl>ital  4;  m^liv 3-15-7, 
11  ill  IninsvfTw  n-rii-^;  I>.  \ki.  11;  A.  ti.  21):  jxi'tonil  I  in  )icniU  vi>iitml  1.2;  cauilul  1.2:  ioiitniil  ilonvil 
i>Iiim'  1.5.  ruy  1.2:  loiipft  anal  ray  l..~>.  Bmly  flmrt.  ratlitr  ntoiit.  (-otti]>n'»«ie<l;  licuil  ^Imrt,  snioiit 
i^lKirl,  liiit  iHiiiitnl:  inoiilli  mtlu-r  ifinull,  littk'  i>lilii|iii>,  tnijie  m-juvIv  niu-liiiiK  urliil:  Itflh  in  iiii'li  jaw 
in  a  siiiiflc  nTitv;  fEill-int'nilimiKv  liroailly  nnitiit  acrosi'  islliiiiii!<:  t-yi'  small,  iiili-mrliital  fjiai-o  wide; 
ilorKil  oiitliiK-  rising!  aliniplly  to  uUivf  i-yi-,  1Iicd<-«- ^ntly  I'lirviil  to  ori)^niif  <loivnl  tin, unci  from  there 
nt-arly  siraiKlit  to  \>a^e  o[  itiuclal  tin;  veniml  uiitliuc  rugularly  <-onvcs. 


Ciilor  ill  ali-ohoh  Liglit  olivareoii:>.  liiHly  cnief^il  l>y  alxiiil  li  ur  lOilurk  hroail  vertical  larv,  which 
I'Xtcinl  n|ioii  ilorxal  hn,  tlitw  ii.=iially  linia<li>rt  ulBivf,  jbiIi-  inIiT!<|Hui-s  thfn'fow  hromlivt  on  lower 
half  (it  IhhIv;  tin'  fotirtli  (nmi  last  is  a  narrow  .lark  lint.  llu'  one  fiillowinj:  it  i»  a  il.iuhlf  sjiot,  the  ncit 
iiam>w  u:i>l  imlistinrt.  the  lu!.!.  at  lion'  i>f  <-aii<lal,  nmrc  distiiK-t,  followcil  liy  :{ Kniull  imvnlar  white 
HjHits;  lop  or  lieail  liriiwn:  siilcof  lieu<l  will)  tine  pnui'toUtioiix;  a  ilark  line  niniiiii)!  foruanl  fniin  eye, 
a  ilurk  Hjxit  Im-Iow  cyo,  2  or ."( <larb  lilotclive  on  anterior  iilp*  of  o]K-n'le:  iimlcr  mirhiv  of  lieaii  croiMtl 
liy  :!  or  4  irr^ilar.  imlistini't  ilark  liiief:  ■'amlal  unil  aniil  with  line  iliisky  1 1111111  nlatiiiiis;  [m-tonil  anil 

This  t"|n-iifi' is  close  til, U.y'//i.  from  whit-hit  may  l>eiiistiii)fiiish<ill>y  the  laiverilurMlui 


■  .leplh. 


ilfiiui, 


.    1.4 


U,-!.  ty| 


a  txlan.l.  Pel.n 


ry  II.  IS! 


302.  KalacoctenuB  puertoricensie  Kvi 


II  &  Marxh. 


Heail  :t.4:  ileplh  3.4;  eye  4:  sri..ul  :l..>;  maxillary  :t.4;  nianililile  2.fi;  interorbital  7;  prenrhital  S; 
^-aU-s4-H-K:  I>.  xx.  Ill;  .\.  li.  lit;  P.  14;  V.  2;  C.  13.  R-ly  short.  st..nt..-<.mpnt*e.!;  hea.1  rather  l.ing, 
sniint  lull);  anil  {Hiinteil;  m>>ntli  small,  little  uhliiiiie,  iiuixillary  siunvly  nwhinK  the  fnnit  nf  »rliit; 
tit-tli  ill  a  siiifcle  mw  in  cai-li  jaw;  >rill-memhraties  hmailly  nnileil,  fnt-  fmni  islhnuis:  eye  hiiih  up, 
interiirhital  namiw;  railil.tl  ixillinele  short,  eompren^l.  itf  Itiist  tiepth  almit  :!  in  hi'ail.  Fins  rather 
lurLi':  iiHiriii  i>f  •lorvl  over  n]>|vr  eml  nf  pll->i|icniiii;.  liryt  sjiine  sli)!htly  sliorter  than  seiiiii<l.  wliieli  tit 
somewhat  l<in>n-r  than  thinl.  wlrnn-  lent^h  is  alxmt  2.2  in  Iniut;  im  notili  U-himl  IhinI  and  fimrth 
spines,  oil  spines  fruui  thinl  tu  liftevnth  beiu);  aluut  equal  in  leiigtii,  tlie  i^ixteenth  ttnil  seventeenth 
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being  wimpwhat  shorter,  tlio  rHiininiiiK  llimi  proftruwiivi'Iy  liiiiBer;  «>ft  <l(ir«»l  liiirhcr,  its  longettt  ray 
about  1.7  in  head;  lonKefl  aim)  ray  1.7;  |MH'tora]  brnuil,  1.2-'i  in  heail.  reochinK  anul;  ventral  barely 
reui'hing  origiu  of  anal;  a  )>nir  nf  Mlcmler  iKMilar  cirri,  a  fniHll  HnpnicKTiilHr  cnu',  a  Hlmrl,  flt-mler,  nasal 
drniHanilafew  very  flenilerimPH  lit  imj*;  hcuIcm  lar|K',not  rn)w<ltMl  anteriorly;  Intfral  lino  well  arched 
above  jiectoral. 

Color  ill  alcohol:  Itrown,  much  Npoltetl  anil  vcmii dilated  wilh  darker;  top  ni  lipail  bron-n,  aide 
and  under  {larts  i>ali>;  Kiile  nf  Ixiily  with  Hlxiut  0  iir  7  broad,  ilark  enitvIiurH,  br»ad(!r  than  the  paler 
interepacet),  broaduttt  and  darkent  al>ov(<,  aiid  exluinliiig  n|Kin  donul  <iti;  iiiidtir  )>arti>  of  Inxly  ]>aliT. 
more  ppeckled;  Hpinouri  ilontal  willi  mimt'ruiiH  finall  brown  Hjivi'ki',  ;i  larp'  blai'k  ihi'IUih  im  bane  of  :t 
anterior  Hpiii««,  atid  a  largr  "if  •"■  I""*  "f  ''"'I  ■•  domal  N|>init",  Ix'injt  I'hii'lly  cm  lnnly;  wilt  dorsal, 
caudal,  aiid  una!  Ofu-h  itowmhI  by  several  m^riiM  of  xmalt  brown  xi>oti<:  iM'ctcind  unil  vciitrale  pale, 
jtectomi  witii  a  few  brown  Ppoto  at  lawe. 

The  alxjve  description  from  the  type,  a  liitnalc,  2.5  incbpH  long,  So.  4iK!71,  I'.  S.  X.  M.,  obtiune*! 
at  Ilucares,  Felmiary  14.  Thrw,  feuialo  cot yjiew, gotten  at  Fajanlo,  F.-brmiry  17,  ami  oneiit  ('nlebra, 
Febniwy  H,  agree  closely  with  the  type;  2  of  thew,  howi'ver,  show  faint  tractw  .if  narrow  Imrinontal 
lines  along  lower  part  of  side. 


Fio.  M.— JTn/nAirli 


A  male.  2.n  inches  long,  from  Ciilebra,  Febniary  1 1,  taken  a."  one  o(  the  cotyjiCB,  may  Iw  clewri!ie<i 
as  tolloWH:  ]lead  ;).r)i  depth  .1.7;  eye  .S.K;  oiiont  .1.2;  maxillary  :).1;  mandible  -'A;  iutenirliital  T; 
pnwrliitid  r..2:  wales  :i-l5-fl:  D.  x\,  11);  A.ii,  lit;  P.  14;  V.2;  tM:t;  longift  dowal  Hpiiie  2  in  hiiwl, 
longmt  ray  1.4;  lonp'Ht  anal  ray  1.5;  ini-tural  1;  vtntnd  1,1;  eaiidul  1.1.  CVilor  in  alcoliiil:  Tolerably 
uniform  brown;  chHwliarn on  nide  very  faint;  longilndinal  lintH  mon-  evident  Uiaii  in  female;  throat 
and  under  iiartH  of  hitad  inottteil  witli  while  mid  lighl-brown;  Cum  liiv  s|N<ckl(-<l  than  in  female,  wift 
diirrail  anil  anal  i>ale,  alinost  witliimt  himiIp. 

Another  male,  2.2.T  inches  long,  from  Chilebra,  February  11,  agreef  with  the  large  f|X'cimen  jiipt 
describoil,  except  that  the  erosxluni  on  IhnIv  are  mure  distinct. 

This  niKH'ies  must  cliwely  resembles  .If.  Iiiui'iruliiint  St«-indaehner,  from  whii-h  il  ilitferH  in  the 
larger  head,  greater  depth,  Kinaller  month,  narrower  interorbital,  and  in  the  eoliir.  Thii  tips  of  unal 
rays  are  not  white,  Hoft  dorsHl  \h  Ni>i)lt«l  like  caudal  and  anal,  and  then-  are  no  white  K|>":itH  on  base  of 
pectoral,  ax  is  xoiil  to  )k:  the  i'ilhi'  in  M.  himiinihiluii. 

JI/nJ.ir.«^™i«,ji(/T(«rfr™-/.  Kv.TnuiniiAMiin.li,  lli-[«irt  C.f*.  F.(M«9»  (IHt.19).  a.'W,Hli<-sn's,lVirIii  Rii-0. 

263.  HalacoctenuB  delnlandi  (Ciivier  &  Valenciennex). 

Head  ;i.4;  depth  4;  eye  3..");  xnoni  ;J..'!;  maxillary  .X.I;  mandible  2.0;  intemrbital  7;  preorliitnl 
6.2;  wali-s  4-.''>;M0;  !>.  X\,  1(1;  A.  i[.  Id;  liingi-st  dorxal  spine  2.2;  longest  my  l.H;  hiiigest  anal  ray  1.8; 
pectoral  1.1;  ventral  1.2;  caudal  IoIx'h  1.4.  IIibIv  comprewwl,  heavy  forward;  hcail  short,  snout  short, 
decurved;  mouth  rather  large,  maxillary  wanvlyrpiicliing eye;  gill-niembmnes  fret^  and  broadly  iinileit 
acroAt  iHthmuH;  leclh  in  asinglcBLfiex  ineaeh  jaw;  afew  leetlion  vomer,nuueon  palatines;  eye  large, 
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above  axis  of  IkxIv;  small  cirri  al)ove  eye  ami  a  small  nm-hal  fringe  of  filaments  somewhat  longer  than 
04*ular  ones;  s«'al«'s  nnxlenUe,  latt^nil  line  an-htnl  alxive  I've^'toral,  strongly  «lei"nrveil  |)osteriorly;  lielly 
nakiM  anteriorly;  first  dorsal  spine  a  little  huigt^r  than  sefond,  whi«»li  in  turn  is  nni«*li  longer  than  third, 
whieh  is  slxjrterthan  fonrth;  from  the  fifth  to  alx)nt  the  f«>urteenth  increasing  slightly  in  length,  then 
regularly  d*^'reasing  to  the  last  hut  two,  which  is  scarcely  half  a*'  long  as  longest  s|iini*s;  last  hut  one 
a  little  longer,  and  last  alMuit  as  long  a»  fourth;  soft  dorsal  considerably  higher  than  spinous  |)art;  anal 
long,  lower  than  soft  <lorsaI,  membrane  deeply  notche<l  except  among  last  4  rays,  which  are  longest. 

('<>lor,  olivaoe<>a«'-gray,  darke»tt  alM>ve;  side  croeseil  by  alx>ut  6  irregular,  bniad  vertical  liars,  first 
at  l»ase  of  jKH-toral,  last  at  l»ase  of  caudal  fin,  each  of  these  Iwrs  consisting  rejilly  of  'A  largt*  brownish 
blotches,  mitldle  one  largest  and  plainest,  the  lower  least  distinct;  l>elly  and  breast  jMile;  heail  olivaceous; 
cheek  and  o|)en*les  cn»sse<l  by  darker  liands;  under  side  of  hea<l  crosse«l  by  alnml  4  tlistinct  dark  Itands 
separated  by  white  of  somewhat  grt^ater  width;  fins  all  unifonn  pale,  extvpt  spinous  <Iorsal,  whitrh  has 
a  dark  blotch  upon  first  3  spines. 

This  sjKH'ies  ranges  fn»ni  the  West  Indies  to  Hrazil,  and  is  also  found  on  the  west  n>ast  of  Mexii.»o 
north  to  Mazatlan,  where  it  is  the  most  abundant  siK.M*ies  inrurring  in  the  nn-k  ixmiIs.  if  ('iinu:<  zonitW 
Jonlan  &  (iill)ert  1k»  the  same  spe<*ies.  We  have  <H»mi«ire<l  siKM'imens  from  the  west  coast  with  ours 
from  Porto  Ric«»  and  can  detect  no  tangible  <lifferences.  Fmin  Porto  Rin*  we  have  3  sj>ei'imens,  each 
aliout  1.75  inches  U)ng,  from  Ponce  ami  Ilucanw. 

Clhnis  drlaiamli  Cnvicr  KSi  Valenoicnne«.  Hist.  Nat.  Poiss..  XI.  :t7S.  ikVk  Brazil. 
^7iwMJ«  con t/<r  Jordan  A:  (iillK*rt.  Ptim',  V.  S.  N.  M.  hv<l.  MW.  .Muzatlaii.  Mexln*. 
MtilacocUnitJinUiaiiuuli.  Junlaii  «V'  Evfrniaiin.  1.  c.  iiJVS.  is'.ih. 

Oenot  149.  LABBISOICXTS  Swainton. 

Bo<ly  oblong,  robust;  head  nake<l,  short,  compressetl  alx>ve;  mouth  rather  large,  with  a  row  ot 
stout,  bluntish  U'eth  in  front  of  ea<*h  jaw,  behind  which  is  a  Ixmd  of  smaller  t*vth,  broatlest  in  lower 
jaw;  teeth  on  vomer,  no  tit»th  on  ))alatines;  a  tentacle  alH>ve  eye;  side  of  ne<*k  with  a  tuft  or  series  of 
fine  filaments;  dorsal  fin  ci)nthiuous,  with  numen.>usslen<ler  spini^s  an«l  many  soft  rays,  sjiini^s  not  ver\' 
unetpial;  jitH-toral  Unig;  lateral  line  continuous;  8<'alt»s  moderate  or  small,  cycloi<l;  shoulder-ginUe 
without  uptununl  h(X)k-like  proifss  on  iU  inner  tnlge.     Intestinal  canal  short,  shorter  than  iMnly, 

The  limits  of  this  geims  are  not  well  define<l.  It  tliffers  fnun  Cliuns  chiefiy  in  the  al)sc»nce  of  an 
uptunuHi  spine-like  pnK*ess  on  inner  eilge  of  shoulder-ginlle.  This  protx»sft«  is  found  on  Cihius 
ficHmiiuitiiif^  the  type  of  the  genus  Clinujt. 

This  genus  has  five  Amerii-an  sjiecies,  only  one  of  which  is  yet  known  from  ]*orto  Rico. 

n.  Si'alos  moderate,  about  70  in  lateral  line  {90  far  &»  known) :  mft  dorsal  with  11  to  Iti  rayn. 

b.  Dorsal  spines  16:  anal  ra>'s  20:  tentaeles  on  nai>e herminier 

Mi.  l>orsal  spines  l^:  no  teeth  on  [lalatiuefi:  tirst  ray  of  dorsal  not  longest;  orbital  tentarle  well  developed:  napi'  with  a 
<*onspieuou.H  eomb  of  fringesi. 

r.  Vi>iner  with  a  ehij*t4'r  of  small  teeth nuchipinni*,  2ft4 

l/htt.  l>orsal  spines  20:  teeth  on  palatines  (?):  first  dorsal  spine  longest bttrri/fru* 

(Id.  Si'ali's  very  small,  about  110;  a  eomb  of  fringes  at  nai>e:  first  dorsal  s]iines  low:  head  with  yellow  spots. 

mitmlrpultttu* 

264.  LabrisomuB  nuchipinnis  (Quoy  A  (iaimanl). 

(Plate  4C.) 

Head  .S.5;  depth  3.5;  D.  xvin,  12;  A.  11,  17;  scales  70.  Bo<ly  oblong,  rather  roba<?t;  hea«i 
naked,  thick,  short,  not  ver}'  obtuse  anteriorly,  comjiresstHl  alK>ve;  mouth  rather  large,  the  maxillaries 
not  pn>longe<l  l)a<*kwanl,  extending  to  opjKisite  |>osterior  |>art  of  eye,  2.5  in  hea<l;  fnmt  t4»eth  of  jaws 
n>ni«',  stnmg,  l>ehind  them  a  liand  of  villifonn  twth,  bn>adest  in  lower  jaw;  vomer  with  a  i>atch  of 
smallish  ti»eth;  eye  largo;  inten)rbital  sjiatv  very  narrow;  each  su\e  of  nwk  with  a  long  series  of 
hair-like  filaments,  nearly  as  long  as  eye;  orbital  tentacle  short  and  bnxul,  multifid;  nostril  with  a 
tuftt^l  barlntl;  h)werjaw  slightly  projecting,  its  jKisterior  ti»eth  somethm*s  recurve<l;  |XH*t/>ral  a  little 
shorttT  than  lH*ad,  reaching  vent.  Dorsal  spines  rather  slemler,  the  3  anterior  s|»ines  scan'ely  shorter 
than  the  others,  all  the  spines  lower  than  s<^»ft  rays;  dorsal  fin  commencing  near  nai>e,  spinous  {K>rtion 
long;  soft  rays  higher  than  the  spines;  caudal  small;  jiectoral  rather  large;  ventrals  moderate;  gill- 
membranes  broadly  unite<I,  free  fn)m  i.^^thmus;  lateral  line  complete,  high  anteriorly,  then  abruptly 
deourved;  membranes  of  vertical  fins  scaly;  sidles  not  very  small,  cycloid. 
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Color  in  life:  B(Hly  mottled  yt'llow-cjliviieeouH,  <T(>8S(m1  by  about  7  broad  black  vertical  Iwrs,  the 
first  extending?  from  orijrin  of  dorsiil  to  up|)er  (mIjjo  of  o]>ercle,  second  from  (iftb  dorsal  spine  to  base  of 
|)ectoral,  next  3  extending  entirely  acroKs  side,  sixth  from  ba.*<e  of  s(^)ft  dorsal  U)  nu^lian  line,  an<l 
seventh  consisting  of  2  or  3  black  blotches  xiynm  uj)]kt  i>art  of  caudal  ])e<lun<'l(^;  a  roimd  jet-black 
B\x)i  as  large  as  pu]>il  ui)on  o})ercle,  8urroun<l(Hl  by  a  narrow  line  of  orange  or  yellow;  chet»k  an<l 
upjier  i>artfl  of  head  like  si«le;  throat  and  brt»ast  pale-rosy;  brancliiostegals  white  with  alnjut  4  stories 
of  black  spots  on  membrane^?;  l)elly  i)ale;  dorsal  fin  yellowish  atl)ase,  \vi\e  bluish-white  on  outer  half, 
both  spinous  and  soft  jK)rtions  with  numerous  small  reddish  sjiots;  a  round  black  siK>t  l)etwt^n  first 
and  thinl  dorsal  spines;  (*audal  pale;  anal  yellowish  at  base,  paler  on  outer  half;  ]>ei!toral  ])ale  with 
numerous  small  rtddish  spot*»;  ventral  pale;  nuchal  filamenti«  reddish-brown;  iris  reddish-brown. 

The  color  on  this  species  seems  to  Ix'  subject  to  considerable  variation;  we  have  the  following 
note  on  a  specimen  obtained!  at  Mayaguez:  Side  greenish-gray,  with  alx)ut  6  dark  crosslwirs  extentling 
ui>on  dorsal  fin,  bifid  above;  cheek  and  throat  vermilion;  inside  of  the  mouth  and  brt^ast  vermilion, 
lK»coming  golden  ]M»steriorly;  cheek  with  many  ])ale-blue  sj>ots;  sindlar  sj>ots  on  top  of  head  and  luise 
of  jjectoral  and  paler  ones  on  lower  ]>art  of  side;  a  large  black  sj>ot  lK)nleriMV  by  white  on  o]K»rcIe, 
l)ounded  on  fnmt  and  alnjve  by  rich  metallic-rosy;  dorsal  lemon  barrtMl  with  brown;  anal  lenn)n- 
yellow  with  jmle  darker  bars;  caudal  jdain  lemon,  faintly  l)arrc»<l;  i)ectonil  lemon,  with  faint  bars; 
ventral  rosy;  cirri  barred  with  jwile-yellow  and  dark-brown;  6<lark  bars  on  spinous  dorsal  and  2  on  soft, 
sc^cond  one  faint;  a  large  black  spot  between  first  and  thinl  dorsal  spines;  iris  with  ])uri>lish-rcHl  spots. 

West  Indies,  north  to  southern  Florida,  south  to  Brazil;  generally  common  in  rm'ky  ikk)1s;  alst) 
reconled  from  the  Canary  Islands.  I^ength  Gto  8  inches.  Common  in  Porto  Hico,  specimens  Ix^ing  in 
the  collection  from  San  Antonio  Bridge,  Palo  Seco,  Mayaguez,  Puerto  Ue^il,  Pon(*e,  Arn)yo,  Fajardo, 
Isal>el  Segunda,  and  Culebra. 

diniiA  nuehipinni)<  Quoy  A  Gaimani,  Voy.  Uranie  et  I*hysicicnnc,  Zool.,  255,  1824,  Brazil. 

Clinus ptrtinifcr  i:\iv\QT  &  \A]enQiv.uuvs,  Hint.  Nut.  Poiss.,  XI.  374.  iKMi,  Bahia. 

J/'imoma  rirrhosum  Do  Kay,  N.  Y.  Fauna:  Fishes,  41,  1842,  Florida. 

(Jlinuit  cnnan'mgiH  Valenoieniic*s,  in  Webb  &  Berthelot,  PoisM.  lies  C^inarioH,  00,  17,  IJ^.  3,  Canarj'  Islands. 

JMn'Mrtnus  vurhipinuh,  Jonlan  A.  Evermann,  1,  o.,  2302.  18d8. 

Qenni  150.  AUCHENOFTEBUS  QHnther. 

BcMly  moderately  elongate,  compressed,  covere<l  with  rather  lai^e,  cycloid  scales;  head  shortish, 
naked,  snout  rather  i)oint4»d;  crheek  full;  mouth  moderate,  with  a  liand  of  conical  ti»eth  in  jaws  and 
alK>ut  one  series  on  vomer,  none  on  palatines;  lower  jaw  prominent;  gill-membranes  unitwl,  free  from 
isthmus;  upper  surface  of  head  with  filaments.  Dorsal  fin  com}K)se<l  of  stiff  spines,  with  but  a  single 
soft  ray,  whi<rh  is  lower  than  the  spintv;  first  3  s]>im^  more  or  less  st»parate<l  from  others,  stiff  and 
rather  wider  set,  sometimes  higher  than  the  others;  anal  fin  low,  with  2  short  spines;  ventrals  jugular, 
well  develojHMl;  i)ectoral  bn>a<l;  lateral  line  cx)mj>lete,  strongly  curvc<l  anteriorly. 

An  inhabitant  of  the  warm  seas.  This  genus  differs  from  <Vi:<tict'pnm  the  lai^  scales  and  in  having 
but  1  soft  ray  in  dorsal  fin.  Of  the  dozen  re<H)gnized  Americjin  sixvitv  of  Avchmojptrnut,  rt  are  known 
from  Porto  Rico,  an<l  some  of  the  others  mav  ocrur  there. 

Cora  U.I  cola: 

a.  First  3  spines  of  dorsal  forniinir  a  separat*'  fin,  iK'injj  niucb  bi^her  tban  any  of  tbo  spines  in  the  jioMorior  part  of 

fln;  snout  rather  acute. 

b.  Healeu  3;i;    dorsal  with  1  oeellas  anal  with  none;  a  blaek  enissUirat  base<»f  caudal;  a  yellow  spot  behind  <'ye: 

snout  pointed inf/ripinnix 

bb.  Scales  37  or :«. 
r.  First  dorsal  spine  shorter  than  st^'ond;  snout  slender,  ver>' acute;  caudal  pale;  dorsal  with  2  ocelli,  anal  with  1; 
D.  in-.xxil,  1 inarmontlus. 

AUCHENOPTKRCS: 

an.  First  3  spines  of  dorsal  scanrely  fonnin^  a  sepamte  fin,  none  of  them  liigher  than  posterior  spines;  snout  not  very 

acute;  anal  without  ocellus. 
'/.  ('audal  fin  }>Hle,  usually  with  a  dark  bar  at  its  base;  a  notch  between  third  and  fourth  dorsal  tspines. 
r.  Dorsal  spines  a))out  31. 
/.  Scales  31  to  :iO. 

ij.  Membrane  of  thinl  dorsal  spine  joining  fourth  spine  near  its  base affinis 

ff{j.  Membrane  of  third  dorsal  spine  joining  fourth  spine  near  its  tip. 
/i.  Caudal  fin  white,  with  a  broa<l,  blaek  bar  on  its  bast»;  iKxly  dark,  no  crossbars;  s(>ales  2-.'Vt-3,  7  in  transversi* 

series;  I),  xxx,  1 albirau(fm(.  2ik') 

hh.  Caudal  fin  mottle<l,  a  narrow  white  bar  near  base,  before  which  is  a  bntader  dark  )>ar;  bisly  with  alM»ut  7  dark 
crossbarB;  Hcales  2-^-%,  7  In  transvenw  8i*rieM;  D.  xxix.  I fajardo,  266 


fa.irti.1   fin   pBle.  n. 

THK  FISHES  OF  IflRTO  RIC' 
>  lUrk  iKir  m  Iiim':   txxly   |aih'   n»y.  ih>  rnwUir': 

li»i»]  ^»,-  ahnil 
Ih-is-l  m.  1.  with 

■A:  nirinlinn.-  id  Ililnl  iliiiHil  ifdiu-  ><.liiliiic  (•mn 
■  .lisiiiiit  irirlliiP.;  Hvltn.  .I.nii  -J-H-S.  T  in  iran-v.-tx 

Aiih»iii»n-llu>;»'il<'K3-.1lKI.  Tirilniiwri-nx-x-riii. 

k:  iHHly  t'lilvlly  lilwk:  htwl  nittliTl  vilh  whiii>h;  niiinlH 

26B.  AucheiioptoruB  albicaudus  FviTiiia: 


ti  &  Mai>li. 


Ilt'a<l  :t.2;  <)<-pTli  4;  rvf  4:  suout  4.1;  itiiixillary  2.2;  iiuiiiilitilo  l.ti;  i:iien>rbital  5.3:  IX  xix.  I: 
A.  ]i.  17;  ]ic<'ti>nil  1.4;  ventral  1..^;  rauilal  l.R;  bnuii'liiin'ti-tslii  ti;  waW  2-.'^-3.  7  in  t^JIl^<vt'^^■ 
HTU'7^.*  Bocly  mthor  fhort.  ci)iii|>rv!*<e<l;  iliirMl  riutlinc  iii>t  ricvaleil;  IimuI  niiHloniti-.  mil  l>ri«iil:  fimiil 
)>huH.  imintcil;  inonlh  lurgf,  iililiijiu-,  iimxillary  <-xU'nilinK  !■•  U-low  iiiiilille  of  eye;  lite'  liniail,  |>n>iii- 
iiK'iit;  a  lionil  ii[ii>iiioil  ttflli  on  cai'li  jau',  rhoseoii  miIc  soiiu-wliut  t-nlari^t^l  ainl  rei'iirvt-il:  u  ikiicIi  uf 
twth  im  vomer,  iionf  tin  \in\Htiiuv,  icill-ineniliratK^  linautly  iinitnl.  fni-  fn.in  i^nhniui';  eyt-  \aTgc,  liiirh 
lip;  iia.-4ii.  t^ipra'D-ubr,  ami  niu'tiul  ntcimi  willi  friiiiRnl  tiift-iikc  cirri:  a  coiiiiiilfnilile  tinli-h  liolH'n'ii 
tliini  ami  foiinh  il.if«il  Hpimv.  Imt  m>t  mu-lihif;  luiw  of  incinlirum-;  lunput  aiiliTior  >'|iiiii'  to'nnvly  o» 
lotifiai'  tiioM-  of  ]HiHU'riiir  [lortioii;  N-alii'  luip.'.  rciluiiil  uiik'riorly:  luloral  line  miti-rjorly  M>|iaralod 
fniiti  ilcirrul  l)n  l>y  only  fmi'  wali'i  iiwui  iiakeil. 


♦^     , 


Color,  iiiiifonn  ilurk  linin-n  on  liitul  ami  IkhIv.  m>  ilark  i'niHr^)iur!i:  ilorsul  hniuii.  ninttlt^l  with 
litElitiT.  immiwiy  iil)ie<)  witli  wliite:  a  lilai'k  itiml  ii|ii>n  mitcrior:tiir4  fpiiieii  ami  a  iurvi'  lilai-k  oivlliin 
ii|inu  pivtrrior  (lorti'in  of  liii  lii-tu'ivii  twonty-Htiiiml  ami  tuviily-rimrth  Kjiititv;  anal  nitliiTiUrker, 
with  nurmw  white  nliiv:  i-amliU  )Hiliiii(-lrl>liu'k,  tiniil>ni|itly  wliili- ul  liAi^. entire  llii  lieiiitci-lvar  white, 
wilhont  )'|K'ck>';  iH>ctiiral  bliu-k  at  lia.-^e,  tlifii  lurnil  with  while  anil  ilark;  ivntriil  lilni'k  ut  liam>.  outer 
twiMhinln  liarrci  wilh  l.laek  ami  white. 

Ttiii*  Hiieeieii  Mceni!'  lo  lie  relultil  to  the  I'aeifie  eoarf  AwliriiniiliTni'  iiilrgriiiiiitiii,  whii'li  it  i-io«-ly 
n-;4^ii1'Ufi,  ilifferinic  hi  the  lar^T  M'ak'9'.  ih-«'[M'r  limly,  ami  ciilomtion. 

Km.wii  only  from  the  ty|«-,  neiiieil  at  Am.yo,  I'orto  Ui.-o,  Kehmary  4. 


986.  AuchenopteruB  f^jardo  Kv< 


I  &.  Mar>'h. 


Ileiiil  3.2.1;  lieptli  4.8;  eye  4.2i  ."iioiil  4.S;  niaxilhiry  1.7:  nuimlihle  1..^;  inti^rorliilal  ."..".;  scales 
'Z-'M-'-':  7  in  trjn^'verK'  wriiw;  ]».  jexh,  1,  the  lon((ii<l  fpine  2.:J  in  linul;  \.  ii,  17:  ]Kf-torj|  1.4;  ven- 
tral 1.7;  I'jiulal  1.4.  Bo.ly  elongate.  MnniKlv  i-oiiipn-rsxit  |-E4eriiirly:  hnul  itioilerjte.  little  iimi|>nT4«<l: 
month  lunn-.  the  loiiif  ami  i<lemler  maxillary  rtwhiiii;  U'vuml  pi'terior  IvinleT  »f  urtiil:  jau-^'  fiilHifnul: 

•  III  .Mt  •U-MTlioiiiiio  III  >-|«'ii-y  III  Ilii-  fiiiiiily  Ilii-  miiJv>  jiri'  i-'.iiiiu-l  Imiu  iii-ar  fnnit  .il  .l..rMl  l..uiul  liii-lu-liliic  Inl.'nL 


:U4 
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teflli  of  ii|>|>Fr  Jaw  <N>nii-nl  ami  xharp,  in  n  |mt<-li  in  front,  iMiiiuiint;  one  row  |Hii<l«riijrly;  tet^lh  in  lower 
JHW  t'iinilar,  but  fcwor  anil  weaker;  vnnierine  tcftli  in  two  Merits.  Xatul,  iH'nlar,  an<l  niicljul  niikiiieutN 
I)rei<eiit,  all  Imttlie nana! abfrntrj-liraiirhol.  llrir*il ori>ri]i  rivi'rc'<lj,'eo(iini:)ii*Ti'li',  (irpH  aiilnt^f^nulualed, 
r(jurtli»ihorteHl,Iliuafunnint;anotrli;  iliirHul  eixliJi);  willi  an  nnliraiiclieilHoCtray,  llic  juintx  visililiMinder 
aiftrong  leiw;  nieiiibrane  ut  ilorHul  joiiieil  low  lo  ciiiicln];  anal  oripn  iiiiiltr  elcvi-ntli  durHal  f|iini'  an.l 
ilei-iirwil  imrtioii  of  lateral  liim;  iii'i-lonil  mu'hiiin  }KiHt  front  of  anal;  vi-iitral  iiuMlerAir,  i>f  ;{  myi, 
iniieniiiwt  Hhorter  and  Hli^ndoriT. 

Color  in  Hl>i^il^':  II.Kly  and  liuad  tiKlil-rtildixli,  iH-iiiminK  a  lillli:  i>aliT  |Hu<l<>nor]y;  IhoIv  willi 
Imnf  of  6  or  H  dark  vf  rtii'ul  liam  irxtcndinj;  on  tiii<  fini<,  their  niaivinK  ilt-di'Hntii:  lin'ai'l  |>ali',  2  dark- 
niidixli  iHtra  diiwnwaril  a[i<l  liarkwar<l  from  eye  aerciw  ii|i[mt  and  lower  iKltn'  of  i-hei-k  to  <i|>er<-1e: 
maxillary  hiotcheil  with  ibirk;  ii}>]ier  li|>  and  ti|<si>f  iNilh  Jawti  dark;  liiucr  iKirt.  of  liea<)  fjiutted  with 
dark;  a  row  of  almiil  5  xmail  dark  i')iot.-'  cm  iiXfti'  of  ]irei)|K<n'U';  iriH  [link;  dnrxiil  and  anal  linfl  gray. 
(■X(f|it  for  extenxinnf  of  dark  liarx  of  IbhIv  and  a  few  white  N|i(it!i  on  dorwil;  a  diMtinct  ocelluM  on 
I  wenty-Ht'i'on<),  tu'enty-thini,  and  twenty -fourth  dorwil  Hjiineii  and  their  ini-inhrant^;  Ikinc  of  canilal 
trrny,  like  jironnd-iiiltir  of  dorsal  and  anut;  ]i<ir>ti'rior  jurt  of  caudal  with  );ray  niottlinjcn  on  raya  only. 
thiK  iKirtion  iiN^iiaratetl  from  the  l>at>al  jiart  hy  a  Hpafe  witlioiit  pifrtnent  on  rayH  or  nienilirane,  making  a 
ilii^ini't  vertii'al  liar;  jieetoral  .tnd  vi-ntralH  mottled, 

A  Iianduomciy  {■oloriil  lilunny.  of  w)iii-li  the  eolkvlion  eontaiiiH  Imt  one  H|>eernieii,  (he  tyjie,  No. 
4».i:i(,  U.S.  N.M.,!.(«ineh.n  long,  taken  at  J'ajanlo.  Porto  Rieo,  Feliniury  ir,18!)!l. 


A  ucttnoplrtHt  /iijitf 


h.  Kept.  I 


I.  F.  <T.  i«w  (I)w,  W),  :m.  nijnni".  '■■ 


367.  Auchenopterue  rubeecene  Kve 


1  A  >faiwh. 


!cilliiry  2.ti;  iiitororliital  ;">.»<;  hmU-h  2-;i;l-;i 


Hea-I  SA;  de|itli  5;  eye  r>;  Kniiii 
perit-H;  I).  x\x,  1;  .\.  ii,  18;  jMH-torai  !..->;  ventr.l  2:  ■■andiil  1.4. 
moderate,  somewhat  romiir['HM>il  a1>ovt';  fiiiint  |Kiinted;  month 

reaching  front  of  jnipi!;  liiw,  t«j«i-ially  ujiiier,  prominent;  twlh  small,  i-onii^l,  and  Hliarp 
jawB,  in  a  nnmennw  iiati'h  on  front  of  ii[>jht  jaw,  fewur  on  niilen;  in  lower  jaw  lifs  ninne 
a  long  sintile  row  of  somewhat  tlronner  li-cth  on  fidcH:  eye  not  larp';  amnall  nurial  Hap 
branchcil  Hiamcnt  over  eve  and  one  at  iia|M-;  Bcaliw  rather  large  and  n^larlyarraniieil;  d 


n  notch  liehind  third  .ipini', 
origin  of  anal  mulcr  cievenl 

whii-li  are  jialer;  a  Hniall,  i 
fonrtli  BpineH,  a  litlle  i 


with  .: 


,clic-<l 


end,  1 


emhn 


ii  dorwLl  Hjiine. 

uliere  a  niairly  nnifonn  failtil  pink,  «ive  breOHt  and  lower  fide  of  li 
leonwpii'iionH  ilark  round  Kimt  on  dorwil  tin,  at  Iwenty-thinl  and  l«-i 
Tthe  liase  than  inar|;in,  and  nia<li'  n|>  of  verj'  mnall  hlai-k  pmiilnhil. 
Indicationit  of  a  yelli>w  tinge  on  fnint  of  doi^l  and  ham)  of  anal  in  life;  linw  otherwiw  all  jmlc. 
Known  oidy  from  tlie  lyjio,  I.»  ini'hcH  long,  (tolleeteil  at  Puerto  Heal,  I'orto  Rico. 
^JnrAriHiiifrrHi rnbmvNt  Evrrmaan & Maniti,  Bi-iil.  V.  R  F.  C.  itat  [Dit.  19),  SGO,  fi.urln  K«il,  l>urlu  Hiiu. 
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268.  AuchenopteruB  cingulfttua  Kvcnniiiiu  &  ^lursh. 

Heail  ii;  ilcplh  4.4;  eye  '>;  miimt  4.2;  maxillary  li.S;  iiilenirbilal  (i;  !=c:Ue!'  L'-."tO-:t,  7  in  transvertte 
i>eri«'.  1i.  xwiit.  thi'  liin)fi>i<t  i<)>iiicH  2.TS  in  henil;  A.  ii,  111,  tlu*  1im>^i<t  my  -*.T'~>  in  lienil;  jieotoral  1.3; 
venira)  1.!*:  miulnl  l.t(.  HibIv  rallicr  loiigaml  Hli-mWr,  )>tningly  (imiijrwwl;  lifai!  laiyt-,  litili-  mm- 
(ires^eil;  lid'JUt  nunliratfly  shun';  "n'lith  laiv*'i  maxilliiry  rcacIiiiiK  iKisU-ri.jr  ImniiT  cif  eye,  liiw  limvy. 
jasvr'  Hiilifiiml  or  lower  very  sli|(litly  ]>n)iiH'liiitr;  teeth  conieul  ami  Hliiir|>,  in  iiinri'  timii  one  row  in  eaeli 
JHU',  iiiiist  iiiiiiii.'r()iia  in  fmnl;  H  pali'll  on  Vuiiier;  u  nasal  lilamelil,  ii  it  ur  4  lirunelieil  Miliraoeular 
lilanieiit,  ami  a  4-liranclie<l  niielial  lilaniont,  liraiii-lu-M  uE  latler  each  with  a  <lark  'lot  on  its  anleriiir 
siirlaie;  ilc)r>ail  orijrinatinii  over  e<lKe  of  jiniipereW,  nt  fpines  only,  sseii'iiii  hlighlly  lunifer  than  lirrt; 
ntiinil,  thinl.uiicl  fiiiirtli|;ntiluatetl,  (iiurtli  <'onii)aiulively  fhnrt.tlins  forniiiiga  ucitrli  ]>iirtty  .-vjiarating 
Stft  fiiiiieii  from  nvt  of  fin;  iloixil  ini'ml>rane  joiniil  low  with  <-4ti<lal;  unal  free  from  I'aiiilal,  al>oiit 
an  IiikIi  a:<  ilnrsu),  it:*  tliirtecnth  ami  fourteenth  ravM  lunp'st;  Ijrst  anal  B|)ino  miiier  ieiitli  or  elevenlli 
ilorsul  i<)>iin-;  <iini1al  roumie"!,  pliorler  than  head,  of  alxiut  13  ravfl;  peetonil  tar|!(>,  niiehinn  anal,  of  12 
ray:':  ventral^  niiHlerate,  nf  2  rayi>,  i<[iine  not  evMenI;  lateral  line  rnnninj;  hi^li  In  elevenlli  dorsal 
Hpine,  here  Hl>ni|)lly  ileenrviil  two  niwM  of  scales,  thence  median  to  Iww  uf  famial. 


till.— vlHrik-iiniifrrHx  rJn^olu'iH. 


Color  in  s|)iriti<;  lloiiy  anil  heail  |iale-y<.'Uuw;  IbmIv  with  '>  heavy  ilark-lirown  vertical  Wrw,  each 
alxinl  4  r<>ws  of  pcalm  wide,  extcniling  r)n  vertical  fiux;  membrane  of  aiiteriiir  dorml  >))>in<i<,  ojteri'lo, 
iNv-i]ii1al,  undfi«i|inlarregionl>lotehtil  witli  r>amt;  color;  adarL  lurlMU-kwaril  and  flow nivurd  from  eye 
acnnv  cheek,  ratlicrinore  tlian  one-half  width  of  eye;  top  of  head  between  anil  liehinileye^darkenoil; 
)ireorl>ital,  nmxillary,  liiio,  and  under  |iart  of  heail  thickly  ]inni-tnlate  with  dark;  donul  anil  anal 
liamil  will)  exleni<ionH  »f  the  wide,  ilark  IH>•ly■1lar^',  anil  with  alternaliiig  iiarniwer  |>ale  inlersjoces; 
caudal  iniittleil  or  irregularly  lumtl  with  gravL'b,  ilfl  lia^e  with  tlie  ]>la{n  pale-yellow  Kronnd-<i>l or, 
which  ia  slmrjily  H-)>arateil  fmm  rwt  of  lin  liyaenrvi-il  dark  line;  jMicteriDr  half  dI  [H^toral  wilh  dark 
Imm  formed  of  dxtn  on  rayx,  hrxt  Iwr  plainext;  l>ai<al  half  of  iieetoral  i>ale;  ventral  with  Ihl-vI  |H>rtion 
ilark,  rent  l>am!il  like  iiectural. 

A  pretty  anil  i<lrun)!ly  markeil  blennr,  known  only  fn>Tii  I'nrto  Ri<-i>:  fmir  i<|>eeiitienH  ohtaineil 
fn.m  thei-oralnH'f^-atPono-,  andoneall'liertoK4«l.  file  tyiie,  No.  4!):l7r>,  r.  S.  X.  M.,  fnmi  I'l.nif, 
h  fl.K  inch  loii>.',  and  none  of  the  iiity|>e>>  exceeilH  1  inch. 

Aiflu  a:i^.r«,  fim,fil'il«i  Kyniijiiiii  a  Mu»h,  Ki-|il.  V.  s,  V.  r.  IWK I  IK-.-.  IK..  :a:i.  I'.mri',  l'.,tlo  Kic... 

269.  Aucbenopterus  faaciatuB  (.'^teinduilinen. 

Heail  ».»:  ■Ieptli4.l>;  eye4.ri;  un(.«t4.2:  masillary 2.:!:  nmndilile !■;  inlerorbitalft.4;  t>cale2-^]-3, 
7  III  tiannverw neriei';  I>,  xxx,  I;  A.  n,  17;  1'.  ].:{ in  head;  V.  1.4;  C.  1.4,  Body  tfleniler,  compresMHl, 
heail  niimiw.  wioiit  |>.iinteil;  month  rather  larvi'.  Ir.wer  jaw  r^lichlty  pnijecthig,  maxillary  reailiin^ 
]HKiIerii>reilp-  of  pupil;  nill-raembranes  bruailly  unite.1  ainc*' ij^hmu!!;  eye  small,  aluiveaxiH  of  l-Hly; 
linifile  Fining  gently  jinil  rtviilariy  from  tipof  snout  Ioi)rli;i>i  oEdnmit  lin,  from  which  it  eontinuef  in  a 
m-iirly  xtraiglil  line  to  i-:uiilal  |.e.luucle;  a  finall  miliar  eirnw  and  a  nmall  one  on  fide  of  na|«';  luurth 
anil  fifth  iloTvul  fpinef  shorter  Ihun  tlio«'  Is-fore  or  after,  olhera  .it  approximately  iijnal  len^h;  anal 
rays  almut  an  lungtui  iloniai  Hpineii,  the  i\\iti  jimjei-ting  lieyuiid  metubniue;  sualoi  larjjc,  cycloid;  belly. 
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breaiit,  nape,  chM^k,  iiml  <)iM>roliii  Hraliil;  liiti'nil  liiii'  iiiiiijili'tc,  im-lutl  nlxivi-  iH^'tor.il,  niiiTiiii^'  on  Ihinl 
ritw  i>f  walks'  frimi  Uwk  fur  silmiit  1;{  wakw,  mIu'iv  it  ilni]w  tii  liflli  r<iw. 

C^ilorin  uliiiliol:  SiiiiJi'Hliat  nwy-l>n>«ii,  wiUi faint  Imii'i'  <>[  iliirki-r  wrtiral  liurw;  anterior jiurl  i.f 
ej'*-  lUrk,  )icu<l  [iiiiforiii  nwy-liniwn  wilhuut  iiiarkiiitfN;  <li.r«il  (in  witli  K  Ijniiiil,  .lark  iMtT,  thi'  limt  on 
firet  2  (ir^  Hjiiru-H  aiii)  fi>riiiiii{;ii  smull  lilui^k  s|H>t  iit>Artlii>irti]>s,  H-vuiilh  iH'twii-ii  twculk^tli  ainl  twcutv- 
fonrtli  spiiief  iiml  iiilitailiiii^  a  iUi<tili<*t  <k-c11il-i,  jin>)ut>ly  blue  in  lifu;  aniil  with  H  l>n>iiil  blai'k  ItiirH,  Imt 
nooiflkig:  (KiarklnirarmHHliawiof  i-fludal,  nwtof  fin  i>ak';  |M.i:tiirul  faintly  ami  ttnely  tumilH-itk  ilark. 
Tliis  lileriiiy  rewhi'K  a  ktngth  nt  2  inclien  and  is  known  from  Honthcni  Fkiriila  (C'-anlii  Sonml,  Key 
Wi-st)  and  PoHo  Rico.  One  M|>fcinien,  l.lii  inches  long,  ubtaiiKHl  ut  Hui^n*.  Fubruarj'  H,  agn.v:'  in 
the  main  witli  i-urn-itl.  iletM-riiilionH  of  thlx  i<]Hi'leii,  The  donal  Hpims,  however,  arv  more  numerous 
nixl  the  e<il(ir  HeeniH  lj>  >»■  mxnewliat  iliffen-nl.  Without  nmn'  material  we  heHilale  Icj  n>mr<l  th<-n-  an 
U-ing  iif  Hjitq^iAe  valiii>. 

VrnaiiiiMriifiui-ialutitwljiAiiphaet.  ti-lilli,  »>'llrui,'<-.  V,  I7lk  1N;i>.  Floriiln StnilH. 

Am-hrmiil'-rtitf.m-inl'-'.  Jonlml  &  l^vi'nii<iini.  I.  <:.  'a^s.  MH. 

0«nai  ISl.  AnCHEVIBTmS  ETsnuann  k  Ifmnli. 

Thin  pen nR  hns  the  form  of  .I'lrlieii'tjiliTim  and  cnRp^Ji  that  Keniis  s'tnmiily.  It  liittera  hi  tlio 
nliMen<i'  of  a  lateral  line,  in  the  nnirli  nnialler  iH-aleii,  in  the  al>Reni'e  of  a  notili  at  front  of  ihirHal  llii. 
anil  in  llii'  nnioii  uF  the  tnemhrane  of  the  anal  fin  with  that  of  the  esmdal.     Oidy  one  H|>«ije»>  known. 

^lU'Arn/X/ruKvennaiin.kMAndi.  Ki'iil.r.S.  F.r.  1>«li.r»'<.'.10>,0W(MaAIt}. 


yiu.  lu^.—.turlirHlttiHi  mML 
370.  AuchenistiuB  stabli  Rvcrtnann  A  Marxh. 

TIeacI  Ti;  depth  fi.5;  eye  4.K;  enont  (1;  maxillary  2.K;  ivaUv  nlMinl  ."iS,  almnf  V.l  in  transverse  m^rii'!'; 
1).  xi.inrxL,ii;  A.  Mini,  2;[or24;  |«..'t.iril  2..'>;  ventrall2;  «indal  l.:l.  B.Klyelontr.ite.  i-oniewhal  i^.m- 
piVMteil,  ei>|>iT)ally  [KMleriorly,  ilornal  and  ventral  oiitlimf  alike;  head  small.  n|i|H>r  iinillle  Mlrai>.dit 
ami  ditH-eiidint;:  Nniuit  ininlerate,  i>ointe<l;  mouth  larg<<,  iimxillary  reai-lunK  to  or  lH-yon<l  luiddli'  ut 
eye;  jawtt  uiUftl.  heavy  and  (imjeetiti^;  ti^^tl)  in  lower  jaw  eonieal,  fluirt  andntron^',  plichtty  nHiirv<-<l, 
in  one  row;  te«th  ill  iiiijioriaw  Mimilar  to  thoHfr  in  lower,  hnt  a  Bnutll  [lateh  of  unialler  twth  in  front  of 
jaw  bvliind  main  row;  twth  nii  vomer;  ^ill-uiemlimni-M  joimil  to  iethmiu';  nowtrilN  with  nhort  tnln-M,  a 
fiinglc  fla|i  alxrt'e  eai-h  eye  and  one  on  eaeli  Hide  of  najie;  dorsal  fin  loiiHi  of  M|>in«>only;  last  four  H]iiiu'i< 
somewhat  Inn^'r  than  the  |mK'«-<lint;,  forming  a  shallow  iiot4:h,  a  f(>aturc  not  ]>n!Kent  in  all  cxatii|il<v; 
anal  oritciii  aliont  midway  U'twt^^ii  ti|>  of  Mnoiit  and  ti|>  of  t-aiidal,  tin  similar  to  dorsal  in  )ilm]>(>,  some- 
what higher  in  ty(m,  but  a  triHo  lower  in  eotyiHs;  menihranuof  dunwland  anal  joined  tix-andal;  iiinilal 
piiiall,  (lointt^I;  {KK-ttinil  ninall,  of  S  rayri;  ventral  Hinall.  of  2  n,yn. 

(^)lor  in  Kjiiritti:  Body  everywhen;  witii  a  very  Hli);lit  yellowiali  tin^,  in  t>onii<  B|ioeimpns  a  fadeil 
gray;  one  K{ie(!imen  liaH  traiH«  of  10  or  12  clark  orosHban;  lini>  all  (lale,  in  onu  <'ni<(;  t)ie  donial  and  anal 
dark-eilgeil. 

This  sjH^'leB  ii<  known  only  from  tlie  tyjic,  1.2  inches  long,  No.  48372,  I'.  K,  S.  M.,  from  I'onee, 
February  1,  1«1H),  and  13  eotyixjii.  8  fn.m  Ihe  eoraliind  a1gii<  on  the  nvfN  at  month  of  Cnkbru  Ilarlior, 
February  II,  and  Ti  tnmi  Puerto  lieal. 

Nameil  For  l>r.  A.  St»hl,  of  Itayamon,  Porto  Rii'o,  who,  under  many  d i Hie ul lien,  hon  made  »>n- 
siderahle  colkvtinnH  of  the  uatiiraMiiitlory  iibje<-ta  of  PoHo  RiiTo. 
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Oenu  102.  CORALIJ0ZETU8  ET«niuuui  A  Marah. 

It.-ly  fleiLk-r  ai(il  Htr-imly  .■..iiiiir,.»i-l.  witli-ut  scalw:  li«..l  brw.  ^'iilH-ylin.lri.'al.  hlmilly 
jHiinti-i:  iimutli  liiiw;  li-vlli  nut  liiH>k<il,  hIkiiiI  SvnLirvi-"!  conical  •nitv  in  trmit  nf  t-.U'li  jaw,  Hiiallt-r 
•  iiitvlvliiiKl:  vriiiicr  Willi  lii'th:  ■Uin^\  liii  williuii<i|i-)i  Ix-tw-fc-n  ra.vH  mxl  siiiiics:  tliciiii-iiilintm-nliKlitly 
<-<>iimt-li-<l  Willi  t-aiKlal;  famlnl  lili  n>un<Uil:  [xi-lonil  hinn',  veii'lrai^  Hinull  aii<I  iiinrtot  slightly  iii 
ulviuii-i-  iif  iHH-liiRili'.  A  .'IMiiiily  iiiarkoil  p.-iiiU',  <-i>iii']>ii'iii>UK  In  apjicuniiiiv  liy  itti  liiiivy  li<?acl  ami 
tliiii  Wly:  |<n>lMi)ly  Maleil  to  O/iliioUennl'i'.  fmni  wliiili  it  if  Ii-ili illicit y  wi-uruti-d  by  alvem-e  of 
liookeil  I'aiiiiit-  ti-vtli.  iimvci  t'auilal,  anil  entire  aliseiiiT  .if  a  lateml  line.  (.Inly  i>i>e  wpetiw  known. 
(bniJfi^ofM  l^vi-rui>iiii  A:  Mnnli.  ki'i-i.  l.  S.  f.C.  LxhSiIxt.  lui. :«;;  ■mr.lm.^.. 

371.  CoralliozetuB  cardonm  Kw  niiHiin  A  Marsh. 

Heml  A;  .leiitli  S.H;  eye  4;  sii.iiiH-ery  i-hort:  maxillary  2i  |i.  wii,  11;  .\.  'Jl;  |>«r1nral  l.S;  ven- 
tral !.)>:  i-aiulal  1.4.  Ibxly  n-aleUfv,  Hleiuler,  nini'ti  iiim|ii\.-:44.il;  lieail  latV'  ami  lieavy,  nnt  iiimjiretippil 
nor ik-i '»■>»«■< I:  cmiiit  very  iiliiirt  amt  1>lmit;  imuilh  lann.'.  Iiurizmilal.  low  in  |Hefitii<n,  maxillary  rcaehiiiK 
Tar  lieyiimlryo:  eye^nniall,  eliw  tiijielher,  iilait-il  liiKlianil  well  [iirwaril;  lii'lli  einiicul.  in  a  ]>atc)inti  the 
fnint  iif  each  jaw.  an  imter  mw  nf  almiit  K  teeth  (4  mi  a  ^'ille|  in  each  jan,  nim-ti  enlarged:  a  finale  niw 
ol  >iualler  teeth  on  Adw  of  eaeli  jaw:  ttvlh  on  vomer;  a  Email  Hap  at  nostril  aii<l  luu  shijrt  tilauienta 


above  ere,  line  inneh  the !?nutller;  iioai>|>emlaiR«at  najie.  IV>real  lin  Ioiik  ami  hitih.  orslemler.  He.xihle 
spinpi",  anil  ItmiRT.  soft  rav!",  a  noteh  t)etween  fonrlh  ami  fifth  Bi>inw,  luirt  ray  slightly  eonneettii  with 
caiulal;  anal  lon^raiiil  lower  than  f<oft  iloival,  free  from  i.'aiiilal;  eauilal  niiniileil;  petlorul  large,  nearly 
as  wide  as  InHly,  n'achiii);  anal  nr  beyund;  ventral  small,  inserted  Itefore  pectoral,  iif  3  rays,  innennost 
vory  slender. 

C'(ili)r  in  ciiirit*;  ilody  ilark-reil,  niueh  jialer  in  one  H)ie«'iiuen;  head  everywhere  htuish-black, 
this  color  dnsletl  upi.m  Iwjily,  larticularly  on  anterior  portion;  a  palu-gray  bar  ilownwani  anil  back- 
ward aeross  eheek;  fins  [lale.  ein'vpt  ventmlf  and  front  of  doisal,  which  liave  color  ol  lieail;  a  row  of 
small  rosy  spots  along  liaises  of  anal  rays,  seemingly  in  the  llesh;  soinetiniea  a  similar  fainter  row- 
along  liase  of  dorval. 

Known  only  tDiiii  Porlo  Rico:  tUnv  .-'I'l.i-imens.  0.87  to  1  inch  in  length,  taken  on  the  coral  reefs 
at  l•ollel^  on  tliriv  suivi.-ssive  days;  type,  Xo.  4!I3T7.  l'.  S.  S.  M.,  1  inch  long,  collecletl  Ktbniarj-  I,  I«1W. 
turalli>a-titf-inl..K.r  Evi-mutiiii  i;  MATsh.  Ki-|>l.  I'.  S,  K,  r.  IWKi  rlhi..  Lui,  3iU.  m-l  tt  Ibu  <'anlunH  Lixhl-huuw,  Plmym 
ilv  I'uiKi.',  l-urlu  Rliii. 

Oenni  Hi.  EKBLEIUKIA  Jardu  A  Oilb«rt 

B(Hly  sleniler.  not  eel-sihaiMiI.  i-oni[in.->«->l.  .■^'ali'lefs.  Ventrals  [>n'«'iit,  jiigiilnr,  each  o(  1  spine 
Mill  2  siift  ravf.  \  .'ingle  high  <liirsa1  tin  Utfiniiing  on  nape  anil  extending  to  I'auilal.  with  which  it  is 
noti'oiillneiit;  no  notch  l)t>tweeni-pinoiu>  ami  soft  rays.  Hcai I  cut miil,  i-omprewvd,  narru wed  anteriorly, 
i^yinphyi'iii  of  lower  jaw  forming  a  vvrj-  acute  angle.  A  single  nerit-s  of  strong.  Iihnil,  conical  te^th  on 
eacli  jaw.  and  on  vomer  and  jialatines.  Viimer  tfnd  palatine  teeth  lar^>r,  their  serie!"  i-onlinuoiis, 
parallel  to  seriiw  in  njijier  jaw.  Xo  cirri  at  najH-;  someliiiHfi  a  cirrus  on  iipjier  |arl  of  eveliall.  Ciili- 
( fienings  very  wide,  incnihnuies  browlly  iiniteil  below,  free  ftxim  isthmns.     Lateral  line  obeulele. 
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Thin  t^niiHlN-urH  winiH  rowniblRiuv  to  /{/('hjiiim,  Imt  tht-itu'itilimi  is  (iiilirt'lyilitferfiil,  ap|>rriac'liiiiir 
tliat  [>(  CViAiKi/HTU.  An  iiiliabitaiit  iil  tropical  AiiiiTk-a,  in  ratlicr  <ii»p  wuUir;  4  s{io<^l-h  known,  2  nf 
wliitli  an.'  Atlantii-. 


l.liM:k jwm(iU»(.,i7L' 

272.  Emblemaria  pandioms  lOvcrniaiin  A  Marali,  iit-w  H)iti;iwi. 

HcaiW  Ifpt)  *>!<  tVL  lb  Eiiiiit->  ]iiuxi1lar\  J  iiiandilile  1.8;  i).  xvii,  IH;  A.  n,  2:i;  IMH; 
\  I  2  0  IJ  It  iil\  slui  iir  ta)>(.riii).  f'r<-atl\  i  iinpnixm^)  hnul  iiiiiiparativdy  lii-avy;  snout  Hliort, 
i)(^  urM-il  I  itli  lurtri.  Ii  >Ti7t  ntul  nia\iliar\  reiu  Iiiiik  iMmttrinr  iHinier  of  vyv;  each  jaw  witii  a  [mtch 
( f  li-eth  in  fr  nl  ut<.r  inlargiii  hluntl\  cnnii  )ili(!litl\  in(.iirv»l,  thetw  cuntinnuil  laterally  on  npiier 
jaw  in  a  Huit'e  Benei<  of  Bimilar  but  smaller  ttftli  an  I    n  1  Dwtfr  jaw  in  a  aiiiglo  series  o£  similar  bnt 


FlQ.  VH.—EmblemarlapaailUmU. 

Rtnaller,  blunter  teeth;  palatines  earb  witb  a  row  of  blunt  teeth;  vomer  probably  without  teeth;  no 
teeth  im  tonane.  Fins  moiierate,  rays  not  filamentous;  first  17  rays  of  (lori«il  pimple,  nut  jointeii  nor 
l)ranc-btt<l,  remaininjt  rays  jninted  and  elevated,  lonfteat  a  Little  greater  than  snout  anc!  eye,  the  two 
BnttTior  rayH  of  anal  not  jointed  nor  branched;  pectoral  broad,  short,  iti<  length  l.'i  in  hi^ad;  ventral 
lonjit'r,  filaniuntoiu',  1.2  in  heail;  caudal  phort,  )iointcd,  1.8  in  head.  .\n  nnbrancbeil  oi^ular  ctrms 
on  upper  part  of  eye,  its  length  alMJut  one-third  that  of  eye;  nasal  tnlie  slender  am)  dimple. 

Color  ill  ak^bol :  Pate  Hesh-color;  middle  of  Hide  with  a  srrieH  of  alH.mt  15  small  brown  blotcbes, 
largest  anleriorly;  abow  theaeand  along  Inuie  of  dorsal  aru  2  or  3  irregular  series  of  smaller  dark  s|x)1s, 
tbose  along  liaw  of  dorHal  quite  blaok;  a  similar  series  along  base  of  anal;  head  s|Hitte<l  likeUHly; 
dorsal  tin  with  niimeruiiK  dark  spots  and  blotches,  iiiOHt  distinct  anteriorly;  caudal  and  anal  tins 
somewhat  dusky;  perioral  and  ventral  pale;  a  few  small  brownish  P|>eoks  on  throat  and  on  brt-ast  in 
front  cif  ventrals;  a  very  dark-bniwn,  almost  black,  oblong  sjyit,  |>laced  oblii|uely  on  lower  jwirt  of  side 
alKivc-  ti'iitli  anal  ray,  a  narrow  liar  of  same  color  just  in  front  of  it;  this  conspicuous  im  lor- marking 
present  on  left  side  only. 

Known  only  from  the  type  (No.  4a.'i3i>,  1'.  S.N.  M.),  l.."*)  inches  long,  caught  in  the  tangli>  at  Fish 
Hawk  station  ltOH4,  iH'tween  \'ii<i|ui>s  and  Ciilehm  islands,  in  11  fathoms,  and  one  uotyiH^  of  same  si7.e 
taken  in  Ibe  ilredge  at  Fish  Hawk  station  (i08«,  «.b  miles  northeast  fci>ni  Isaliel  Segumla,  Vieques 
Island,  in  14.75  fathoms,  the  liotlom  at  eU(.'h  station  lieiug  eoral,  sand,  and  sliells. 

This  interesting  species  is  relaK-<t  to  E.  tfiiUirirrh  Jonlan,  from  Iji  Pax,  f,ower  California,  from 
which  it  seems  to  differ  i^hiefly  in  tlie  longer  maxillary  anil  in  the  coloration. 

Named  for  the  U.  S.  Fish  (.'omniission  steamer  Fii^i  lluwk,  I'andiuii  being  the  generic  name  of 
the  fish-hawk  or  osprey,  I'andioii  ctirvliimfuiiii. 
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Family  LXXII.  F1ERASFERID.€.     The  Pearl-fishes. 

BcmIv  eloiijpit<%  fiini|>n»HW'<l,  tapcTiiijr  into  a  lonjr  iiinl  slemler  tail;  no  jR'alw;  tcotli  <*an!ifonn,  on 
jaws,  vnnRT,  an<l  i>alatini»s;  canine  tt»i*th  often  i»n»s«'nt;  nnluiHH'ls;  lower  jaw  inchnle<l;  vent  at  throat; 
jri 1 1-! Membranes  somewhat  unite<l,  frtn?  fmm  isthmus;  no  i>stMi«h>branehiie;  no  pyloric'  e*eea;  vertical 
lins  very  low,  confluent,  without  spint^s;  no  ventral  fins;  jKH'toral  tins  present  oral>sent. 

Small  shon.»-tisht»si  oi  tn»pical  8t?as,  often  living  in  shells  of  molhisks.  tH'hiinx.lerins,  etc.,  lH?ing 

esiKH-'ially  often  commensal  with  the  pearl  oyster  ami  with  the  larper  i/o/o^/janVi.     Only  one  jrenus  in 

American  waters. 

Genus  154.  FIEKA8FEB  Cnvier. 

Gill-membranes  little  comiecte<l,  leaving  isthmus  l>art\  No  <listin<-t  caudal  fin;  jiei'toral  tins 
(leveloiHHl. 

The  spi»cie8  of  this  genus  are  not  well  known,  and  their  clianwlers  and  nomenclaturee  are  uncertain. 
It  is  not  unlikely  that  the  Auierican  species  are  all  rc^lucible  to  one,  Fienisfer  affiuh  or  dubius^  but  our 
sitinty  material  will  not  justify  us  in  taking  this  Wew.  (Jonlan  <&  Evermann. )  Only  one  species 
known  from  Porto  Rico. 

278.  Fierasfer  bermudensis  (Jones).     Pearl- fiish. 

Hea<l  8.5  in  length;  eye  4,  longer  than  snout;  mouth  large,  the  maxillary  n»aching  beyond  orbit; 

pectoral  2.5  in  lu»ad.     Teeth  small,  acute,  uniserial,  I^  in  a  line  on  vomer;  ])alatine  teeth  small.     Color 

j>ale-brf)wnish,  a  bluish  streak  crossing  nape  l)etween  opercles,  4  pale  points  on  l>ack.     Vertebne  100. 

A  small  fish  (length  3  to  6  inches)  found  in  shallow  water  on  coral  shores  in  the  West  Indies. 

Two  specimens,  each  about  4  inches  long,  obtaine<l  by  us,  one  at  Mayaguez,  the  (.»ther  at  Puerto  Real. 

They  (^rtainly  belong  to  the  species  descrilxNl  from  Bennuda,  which  may  not  be  different  from 

Gunther*8  F,  nffiim  or  Putnam's  F.  dubim. 

f  f  FUrcw/fr  affinit  Gunthcr,  Cat.,  IV,  381, 1862.  no  locality  piveii. 
f  Ficraifer  dubius  Putnam.  Proc.  Sort.  S*yc.  Nat.  Hist.  1874.  344,  Pearl  Islands. 
Jj^Toyia  bcrmudensU  Jones,  Zoologist,  IX,  1874,  3838,  Bermuda. 
Fiera^er  bfrmwicnns,  Jordan  «Se  Evermann,  1.  c,  2497,  1898. 

Family  LXXII  I.  PLEUROXECTID.€.     The  Flounders. 

Bo<ly  strongly  compresseil,  oval  or  elliptical  in  outline;  hea<l  unsynimetri<al,  cranium  twisted, 
^K)th  eyes  l)einp  on  same  side  of  Inxiy,  which  is  horizontal  m  life,  the  eye<l  side  lH»ing  uppennost  and 
<H)lon»<l,  the  blind  side  lowermost  and  usually  plain.  In  the  very  young  fish  the  Ixjnes  of  the  hea<l  are 
symmetrical,  1  eye  on  each  side,  and  the  l)ody  is  vertical  in  the  water.  In  most  s|)ecies  the  cranium 
V)e<*om**s  twi.^tiMl,  bringing  the  ui)|>er  eye  over  with  it.  Eyes  large,  well  sejiarate* I.  Mouth  small  or 
large,  the  dentition  various,  ttvth  always  present;  ])rt»maxillaries  pn^tractile;  no  supplemental  maxillary 
lN»ne;  i»seudobranchije  prt»si^'nt.  Gills  4,  a  slit  liehind  the  fourth;  lower  pharyngeals  se|)arate;  noair- 
bhuhler;  preofK*rcle  with  its  margin  usually  distinct,  not  wholly  adnate  or  hid<len  by  skin  of  head; 
vent  not  far  behind  head,  viscera  confine*!  to  anterior  part  of  bcnly.  Scales  various,  rarely  absent, 
usually  small.  lateral  line  usually  present,  extending  on  caudal  fin,  sometimi^s  dup}icate<l  or  wanting. 
Dorsal  fin  long,  continuous,  of  soft  rays  only,  Ijeginning  on  head;  anal  similar,  shorter;  caudal  various, 
s<.>metiim»s  coal<»si'ent  with  dorsal  and  anal;  |»ectorals  inst»rte<l  rather  high,  rarely  wanting;  ventrals 
under  |>e<'torals,  usually  of  several  soft  rays,  one  of  them  sometiintv  wanting. 

Fishes  mostly  ("amivorous,  inhabiting  sandy  l>ottoms  in  all  seas,  s<»me  sjiecies  ascending  rivers. 
Many  of  them  are  important  f<xKl-fishes.     Genera  about  55;  species  nearly  500. 

SuhfamilieH  of  Pla(ronectida\ 

A.  Ventral  finR  symmetrical.  Kimilar  in  position  and  in  form  of  base,  that  of  colonel  side  not  extended  along  ridge 

of  abdomen. 
(I.  Mouth  neariy  symmetric*al,  dentition  neariy  equally  develofK>«l  on  both  sidef^,  gayte  nmially  but  not  alwayn  wide. 

(Halibut  tribe.) HiiTor.LoaiiNA 

an.  Mouth  uiisym metrical,  jaws  on  eyed  side  with  neariy  straight  outline,  bones  on  blind  side  strongly  curved;  teeth 
chiefly  on  blind  fiide. 

h.  Kyes  an<l  color  on  right  side  (with  oe(*asioiiHl  e.xc-eptions) .    (Flounder  tril>e.) PLErRONErriNiE 

A  A.  Ventral  flns  unsymmetrieal,  dissimilar  in  fiositifm  and  u.«iMlly  alsfj  in  form,  that  of  eyed  side  being  extended  along 
ridge  of  alKlomen.    Eyca  and  color  on  left  side.    (Turbot  tribe.) 1'Settinje 
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HIFPOGLOSSINiE.     HaUbut  Tribe. 

htrgi'-moidhcd ftoumhTS  inth  tin'  vmtral  firiA  Htpumetriral. — Moutli  Hviinnotrical,  tho  jaws  and  denti- 
tion nt*arly  (Mjnally  dovelo|M'd  on  both  sides;  jrafn^  usually  wide,  maxillary  more  than  one-thinl  lenjrth 
of  head.  Lower  j)harynjreals  narrow,  usually  with  but  1  or  2  rows  of  sharp  teeth;  tivth  in  jaws  usually 
aeute.  Kyes  larjje;  edge  of  preoiK*n*le  free.  IVctoral  and  ventnd  fins  well  developctl,  the  ventral  fins 
similar  in  iM)sition  and  in  form  of  l>4u*e,  that  of  eyed  side  not  beinj:  attaehe<l  along  ridge  of  abdomen. 
Septum  of  gill-cavity  without  foramen. 

The  only  genera  of  IlipjxMjtosMhuv  having  sfKHues  ranging  as  far  south  on  our  Atlantii;  eoast  as 
Florida  are  ParaJichUnjit,  Auriflf>]weU(t,  Xotoxemdy  and  daMrojmila.  Tliough  no  spiM'ies  of  this  group  is 
known  from  Porto  Rico,  we  give  a  key  to  these  4  genera,  as  some  or  all  of  them  may  be  hereafter  found 
in  Porto  Rican  waters. 

a.  Doi>4il  tin  bcplniiinj?  in  lulvance  of  eye:  teeth  sharp,  uniHerial  or  8ni(X)th. 

b.  Si'iiles  weakly  ciliated:  caudal  fln  with  a  distinct  peduncle;  mouth  lar^e;  teeth  unequal,  Home  of  anterior  canine-like; 

Killnikers  rather  lonjr  and  Hlender;  nodorHul  l(»t)e  nor  pnwluced  ventral  rayn;  vertebrse  35  to  11 Paraliciituyb 

/»6.  Scales  very  ntn^ngly  ctenoid  on  lM)lh  sides  of  IwHly;  mouth  smallish,  with  small,  sharp  teeth;  anterior  rays  of  dorsal 
more  «>r  less  exserted,  thus  formiuK  u  more  or  less  distinct  lo>x>:  i^U-membranes  considerably  united;  Killrakers 
short  and  broad;  <*audal  pe<lunclc  short;  left  ventral  produced;  vertebrro  (in  A.  quadrocellata)  9  -f  'iC  —  3.0.  Lateral 
line  with  its  tulK's  simple,  not  branched. 

r.  B(Kly  broad,  ovale,  depth  more  than  half  leni^h;  dorsal  lobe  and  left  ventral  moderately  prtnluced Ancyuh^ftfta 

Ci'.  Bmly  elliptical,  depth  not  more  than  one-half  leuKth;  dorsal  lobe  and  left  ventral  in'catly  produced Notosema 

bbb.  Sitales  entirely  smooth;  caudal  peduncle  short:  mouth  small;  gillrakcrs  short  and  thick;  dorsal  with  an  anterior  IoIk*; 
left  yentral  elongate G ABTRorsETTA 

PSETTINiE.     Turbot  Tribe. 

Large-moitthcd  JioujtfhrSj  vith  veiUralJins  uyisifmmctricfiL — Mouth  symmetrical,  the  dentition  nearly 
equally  developed  on  both  sides;  gape  usually  wide  (narnjw  in  PlaUrphrySy  EtrojmSf  etc. ),  maxillary  com- 
monly more  than  one-third  length  of  head;  lower  pharyngeals  narrow,  each  with  one  or  more  rows  or  a 
narrow  Imnd  of  small,  sharp  teeth;  tet»th  in  jaws  acute;  eyes  not  minute;  i>ectoral8  and  ventrals  usually 
w^ell  <leveloped;  edge  of  preopercle  free;  ventral  fins  dissimilar  in  form  or  m  position,  that  of  left  or  eyc^l 
side  inserted  on  ridge  of  alxlomen,  its  bast^  extended  along  this  ridge,  its  rays  more  or  less  wide  apart; 
caudal  fin  n»unded  or  subtruntate;  no  accessory  lateral  line;  anal  spine  usually  weak  or  obsolete;  a 
pelvic  spine  sometimes  developed;  vertebne  in  moderate  or  small  numlwr,  31  U>  45.     Body  sinistral. 

Species  chiefly  tn>pical  or  subtrojacal  in  <listribution.  Of  the  10  ret'ognized  American  genera  of 
this  subfamily,  4  have  Port<»  Rican  rt^presentatives.  In  fact,  all  the  si>ecie8  of  flounders  thus  far  known 
from  Porto  Ricr»  belong  in  this  group. 

a.  ri»ctoral  fln  present  on  each  side;  septum  of  glll-cavlty  l)elow  Kill-arches  without  foramen;  a  deep  emargination 

near  isthmus;  ventral  fins  free  from  anal. 
h.  Vomer  with  teeth;  lateral  line  with  a  strong  arch  in  front:  teeth  sulK'qual,  In  villiform  bands;  body  broadly  ovale: 

caudal  fln  subHCSsile;  interorbital  area  broad;  scales  small,  cycloid;  gill  rakers  long  and  slender;  anterior  dorsal 

rays  pn>duced ;  vertebra;  36 Loriioi'strrrA 

bb.  V<mier  toothless;  ventral  flns  fn'e  from  anal:  caudal  fln  sulisessile. 
r.  lateral  line  with  a  distinct  arch  in  frrmt;  teeth  small,  uniserial,  or  imjwrfectly  biserial. 
(I.  Interorbital  space  more  or  less  broad,  deeply  concave,  at  least  in  males;  form  broad-ovate;  gillrakers  short  and 

thick. 
e.  Scales  .small,  crtenoid,  adherent,  75  to  100  or  more:  anterior  rays  of  dorsal  not  elevated;  pectoral  of  left  side  usually 

filamentous  in  male:  vertebra-  (in  P.  Innatmi)  <»  +  ;{0  -=  39 Platoi'HRYs,  15o 

(M.  Interorbital  space  a  narrow  ridge:  dorsal  not  elevated  in  front. 

/.  Gillrakers  slender;  right  ventral  ehmgate;  scales  ctenoid TRiciiorHETTA 

ct\  Lateral  line  without  arch  in  front. 
(J.  Teeth  in  uppt^r  jaw  biserial,  in  lower  uniserial,  front  teeth  of  upper  jaw  enlarged;  verlebrcc  35  or  36:  gillrakers 

sh»)rt;  interorbital  space  broad  in  male Syacu'M.  1.t6 

{f<i.  Teeth  in  each  jaw  unist^rial;  interorbital  sjuice  very  narrow,  ridges  coalescing  between  eyes. 
h.  Mouth  not  very  small,  maxillary  more  than  one-thinl  length  of  head. 
I.  Gillrakers  very  short  and  thick,  tulx^rcle-like. 

J.  8<*ales  cycloid,  small,  and  firm Cv<ix)P8ETTa 

a.  Gillrakers  slender,  of  moderate  lenRth;  scales  thin,  deciduous.  ciliatiHl;  vertebnv  34  to  10 Citharichtiivs.  157 

hh.  Mouth  very  small,  teeth  subequal,  maxillary  less  than  one-third  length  of  head;  scales  thin:  teeth  unist»rial; 

vertebne  9  +  2.'» .  =  :M ExRoprs,  158 

an.  Fect«)ral  fln  <»f  blind  side  wanting:  eyes  very  close  ttigether;  caudal  fln  sulwessile;  teeth  small,  uniserial;  mouth 

mo<lerHte;  liit<'ral  line  of  eyed  side  arche<l,  that  of  right  side  nearly  straight:  <lorsal  fln  iM'^iuning  nn  snout,  its 

anterior  rays  n<»t  cx.serted.  its  rays  all  simple  and  very  numentus;  gillrakers. few  and  feeble:  scales  small; 

body  thin,  very  elongate;  vertebra:  (in  M.  «ce«Uicawla}  43;  (deei>-8ea  flounders) Monolexb 
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Gmiiu  155.  PLAT0FHKT8  SwEinioiL 

Eyes  an<l  i*olor  on  left  gi<le.  Rixly  ovate,  ptronglyfompreft*eil;  mouth  of  the  large  type,  but  com- 
paratively small;  maxillary*  one-thinl  or  less  len^h  oi  hea<i;  tc*eth  small,  sulK»«^iial,  in  one  or  two 
>»erie8;  no  teeth  on  vomer  or  {lalatine:*.  Interorbital  spaiv  bn»ari  and  contrave,  broade>'t  in  a<iult  males. 
<iillrakerH  niorlerate.  Dorsal  tin  lieginnin^  in  front  of  eye.  all  its  rays  simple:  ventral  of  c^>lore<l  side 
on  ridjre«>f  abdomen;  caudal  convex  liehind;  jiectoral  of  left  side  with  usually  one  or  more  filamentous 
rays,  longest  in  male.  Scales  very  small,  ctenoid,  adheicnt;  lateral  line  with  a  strong  arch  in  front. 
Coloration  u.<iually  variegatecl.  The  sexual  differences  are  greater  than  usual  among  flounders,  and 
the  different  sexes  have  often  l>een  taken  for  different  si)ecies.  As  a  rule,  in  males.  i»ei'toral  fin  on  left 
si«lc  is  much  prolonge<l,  inten>rbital  area  is  much  wi<lene«l  and  very  concave,  and  there  are  some 
tuliercles  about  snout  and  lower  eye.  The  young  fishes,  as  is  usually  the  erase,  resemble  adult  females, 
lately.  Dr.  Emer}*  has  shown  that  the  lar\'al  flounder,  known  as  Pehria  heckfli,  is  in  all  proliability 
the  young  of  Pleiirunede*  pfj*ia».  The  generic  name,  Cocfolufy  based  on  fonns  slightly  more  mature 
than  those  calleil  Pehrlay  probably  Wongs  here  also.  We  have  seen  no  Iar\'al  forms  so  young  as  those 
which  have  been  de»i*ribed  as  Peloria  hecMi,  We  have,  however,  examined  small  transparent  flounders, 
one  with  eyes  quite  symmetrical,  taken  in  the  Gulf  Stream,  an<l  another  with  eyes  on  left  side,  taken 
at  Key  West.  Both  these  may  be  lar^•a*  of  Phtophrijs  (Hvilalus.  The  figures  published  by  Emer>' 
seem  to  make  it  almost  certain  that  the  i*f)rrespon<ling  European  forms  belong  to  P.  podas^  although 
some  doubt  as  to  this  is  expressed  by  Fatriol:\. 

The  spet'ies  of  PicUophrtff  are  widely  distribute<l  through  warm  seas,  no  trojMcal  waters  being 
wholly  without  them;  all  are  extremely  closely  related  and  are  distinguishes!  with  difficulty.  On  the 
other  hand,  variations  due  to  differences  of  age  and  sex  are  greater  than  in  any  other  of  our  genera. 

Jordan  A  Evennann  recognize  7  American  species  belonging  to  this  genus.  One  of  these  (P. 
maculifer)  is  shown  by  our  specimens  to  represent  one  of  the  younger  stages  of  P.  hmatujfy  and  another 
(P.  elliptiruf)  is  a  stage  of  the  same  species.  Besides  P.  lunatus,  the  only  other  species  known  to  occur 
in  Porto  Rico  is  P.  ociMatuf. 

a.  Anal  rays,  at  leaM  anteriorly,  eai-h  with  a  spinule  at  ha.«e  (those  fonne<l  by  a  slight  widening  of  tip  of  interhiemal 

8pine<»,earh  being  eovered  by  a  little  rough  M-ale);  fn»nt  uf  d«»rsal  with  similar  projections, 

b.  Color  bmwn,  with  pale  nmnde<l  sprjts;  fins  dotted  with  bn>wn;  a  faint  dark  s|M.»t  at  first  one-third  of  lateral  line: 

jinout  with  homy  p<.>int8:  mouth  small,  maxillar>'  reaching  frunt  of  eye fpinotus 

na.  Anal  rays  without  tipinules  at  their  baM>. 

c.  Anterior  profile  of  head  convex  before  interorbital  area,  the  very  f»hort  nnout  Hcarcely  forming  a  reentrant  angle  at 

iti«  bane:  form  elliptic-i>vate.outlinei<  more  regular  than  in  P.  luntituf. 

d.  Donial  ray»  h5  to  95. 

(.  Scales  not  very  small.  ab<»ut  75  pore?  in  lateral  line;  no  blue  markings*,  at  least  in  young. 

/.  Month  smaller.  maxillar>*  ^-^i  in  head.    r4>lor  light-grayish,  tinged  with  reddish,  with  small  round  spotj*  of  darker 

gray. and  with  lighter  rings  inclosing  spaces  of  grimnd-color orrffa/u «,  274 

er.  Anterior  pn>file  of  head  strongly  concave  before  interorbital  area,  the  projecting  snout  leaving  a  marked  reentrant 

angle  above  it. 
g.  Mouth  not  ver>- small:  maxillar>'  3  in  head.    Color  dark -olive,  with  many  rings,  carved  spots,  and  small  rtmnd  dota 

of  sky-blue  edged  with  darker  on  b(»dy,  tliese  largest  near  middle  of  sides,  where  some  are  aa  large  as  eye:  3 

obaeuredark  blotches  on  straight  part  of  lateral  line lunatit4,'S!b 

274.  Flatophrys  ocellatuB  (Agassiz) . 

Head  4;  depth  1.5;  eye  (lower)  3.4;  snout  5;  maxillar>'  3.33;  D.  80;  A.  60;  scales  75  (pores); 

vertebra*  37.     B<Kly  o\-ate,  deep  anteriorly,  profile  descending  steeply,  snout  c<>nspicuoiisly  projecting. 

Mouth  very  small  and  oblique,  maxillary  reaching  vertical  from  the  fn)nt  of  lower  eye,  3.33  in  head; 

tip  of  lower  jaw  entering  profile.    Teeth  fine,  c<mical,  in  two  series  in  upi)er  jaw,  one  in  lower,  those  of 

the  outer  n^w  in  upper  jaw  larger  and  more  widely  separated  than  those  of  inner  series.    Snout  very 

short,  equaling  intenjrbital  width.     Interorbital  space  narrow,  deeply  concave,  closely  scaled.     Eyes 

large,  lower  in  advance  of  upper;  gillrakers  olisolete,  7  rudiments  on  horizontal  branch  of  anterior 

arch.     Scales  moderate,  not  extending  on  tins,  tln>se  of  colonnl  side  ctenoid,  nn  blin<l  sidesm<x)th;  arch 

of  lateral  line  short  and  high.      I)<irsal  fin  l>eginning  opposite  anterior  nostril,  rays  nearly  uniform  in 

length,  longest  about  one-half  hea<l;  pectoral  <>f  i»«>lore<l  side  4.75  in  length;  ventral  of  colored  side 

beginning  under  middle  of  lower  eye,  with  6  rays;  right  ventral  with  5  rays. 

F.  c.  B.  WOO-21 


823  BULLETIN   OF   THE   UNITED   STATES   FISH   COKHI88ION. 

Color  ill  life:  IJglit-grayiBh,  with  r(NliliB)itiugc,(»vere(l  with  Hmall  round  spots  of  tlarker  gray  and 
with  lit;liter  rinicH  iiu-lotilng  Htiarea  of  >.TOun(l-ct)lor;  vortical  fino  similarly  coIuriM),  with  a  anuill  hiaok 
njKit  near  lia)<t!  of  <>acli  ninth  or  tenth  ivy;  3  blatrk  B|X)tB  on  m«<lian  lint^  of  1>0(ly — out;  on  stra^U'Ht 
(lortion  of  lateral  line  jiiet  liuliinii  an-li,  anolliur  alHiut  niiilway  livtwccn  it,  and  a  third  iiiucli  smaller 
one  at  caudul  end  of  Ixxly  or  basi!  i.if  camlal  |H-<ltincloi  Honio  othor  uinalt  hlack  ijputH  scattertMl  over 
irolunKl  silk-.  Eight  i«[mt'inic)is  fruni  Porlo  KiiM  |>re»(Mit  HOini;  variation  cif  i^olor;  spots  on  finH  not 
always  ax  in  alHivu  <lisiLTiptiiin,  but  the  ^leral  iwlor-patttirn  is  about  the  same,  varying  mainly  in  the 
darkneHS  ortightness  of  tlie  shailM. 


'(^  ,v 


Tlie  following  shows  tliu  variation  in 
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of  4  of  til*'  largest  hi|>eeiuien8: 
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Found  in  tht<  western  Atluntir  Irnni  Ixinx  Islnntl  to  Riii  Janeini,  on  randy  shores.  Hei-onliil  from 
several  Florida  lumlities  and  rewinUil  by  I'lK'y  under  olher  nanieH  inmi  Culia.  The  pn-seiit  ii)llei-tion 
(tonlains  speeiniens  Inun  San  Autiiniii  Bridge,  San  Juan,  Culehm,  and  Boiiueron;  Mr.  (.iray'seoUeetion 
has  one  from  San  (ieronimo, 

Rlumbiu  orrlbtliit  AkhkhIx.  in  Spix,  line.  BnisL]..  Sli.  ]i1.  if.,  We>,  Bnull. 

Slunb  ibtU    Htu  (VutK'iiiiii,  Aiilin.  Niiuv,  vt  lUrin  AinOr.  'lu  Hii>I.IN59.  BuhlK, 

II  I  pi     tutbnbirti  Ionian  &limK-rt.yr<i:  <T.  S.  N.  M.  INM.  SI,  lU.  Key  Wiiil. 

IlabiplrsioaUatu;  Jordan  &  Evurmuiiii.  1,  i^.  2663.  VSHK. 

27tt.  FlatophrysIunatuB  (Liunieus). 

Head  m  depth  ftlwut  2;  eyo  (lower)  6.25;  iutcrorbiUI  spaws  3.12;  snout  (from  lower  eye)  3.6; 
maxillarv  31-  pectoral  1.^;  I>.  i>2;  A.  74;  wales  (p<)res)  92.  Boily  elli{itieal-ovate,  stnmgly  com- 
)Ter«Hid  aiiteri  r  jirofile  coniMve,  nnout  projectjiip,  leavinga  reentrant  aJiglealiove  it;  month  luiKlerate, 
maxillary  reaLli  ng  to  middle  of  puiiil  of  lower  eye;  jaws  subequat,  lower  with  a  well-develoiied  knob 
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at  Hyniphywy;  teeth  small,  in  an  irregular  double  seriet*  in  esbch  jaw;  anterior  end  of  maxillary  with 
lanrt*  blunt  spine  iK»intijig  somewhat  outwani  an<l  forwanl;  inten»rbital  very  wide  and  deeply  ojucrave; 
orbital  rim,  Ijelow  on  upix*r  orbit,  above  on  lt)wer,  bn»ken  up  into  blunt  {lapilUe;  eye  with  motlerate 
cirri  near  up|ier  margin  <»f  iris  on  eye  membrane  or  cover,  (iillrakers  short  and  thick,  9  develof>e<l 
i»n  lower*  |»art  of  arch,  none  on  upix»r.  Anterior  part  of  interorl»ital,  snout,  maxillary,  and  mandible 
nake*!;  sc-ales  of  eye<l  side  ctenoid,  those  of  blind  side  snuMith;  arch  of  lateral  line  short  and  high,  its 
Ixiise  containeil  5.5  in  the  straight  jMjrtion.  iKirsal  fin  Kenning  alwve  the  anterior  nostril;  ventral  of 
<-olore<l  si«le  Ijeginning  imder  middle  of  lower  eye,  with  G  rays;  left  ventral  inserte<l  farther  back,  also 
« if  G  rays. 

Color  in  spirits:  Gn>und-col«>r  of  eye<l  side  gray,  thickly  dottt^i  with  light-bmwn,  giving  it  a 
brf»wnish  tint;  sptH'kle«i  with  dark-bn>wn,  numemus  complete,  bn)ken,  and  inc<»mplete  rings  of  light- 
blue,  e<lgeil  outsi<le  with  dark-brown  or  tdive,  surn^unding  areas  of  gn^und-<-«>lor;  diameter  of  longest 
ring  about  10  mm.,  some  of  the  rings  with  irregular  or  s<ralloi)eiI  outline  indicating  iroalesi'ing  spots; 
Iwsi*  of  tail  and  hi>ad  with  blue  spots  and  cresivnts;  vertical  fins  and  cau<lal  with  light-blue  spots 
(l>ei*oming  white  in  time) ;  vertical  fins  brownish  with  black  sj^ots  at  inter^'als  along  the  liase;  peirtoral 
t)arreil  with  black.  A  black  blotch  on  lateral  line  at  junction  of  straight  fiortion  and  arch,  another 
alKiut  midway  the  straight  jwrtion,  and  another  at  l»ase  of  caudal  pe«luncle. 

The  sj)e<-imen  uj^on  which  this  di»scription  isl»ase<l  (taken  fn>m  a  spei'imen  213  mm.  total  length, 
fn>m  Culebra  Islan«l )  differs  somewhat  frrmi  current  descriptions  chiefiy  in  lacking  the  smaller  spine 
on  upiHT  iMlge  of  maxillary  l)ehind  larger  one  on  snout:  in  the  filamentous  ray  of  pectoral;  in  having 
6  rays  in  right  ventral:  pn-sentvof  ocular  cirri;  and  in  having  ctenoid  scales  on  <'olore<l  si«le.  Notwith- 
standing these  api»arent  differences,  there  c:an  l)e  no  doubt  reganling  the  identification.  The  invtoral 
is  slightly  filamentous,  indicating  the  pt»ssibility  of  indivitlual.'*,  jK»rliaps  the  other  sex,  having  the  long 
filament  as  found  in  other  flat-fishes.  The  so-calle<l  **spine**  on  the  snout  Is  really  a  tuben^le  in  the 
al)oveHU*Si*ribe<l  s|)ecinien,  and  doubtUn**  is  mi>n»  or  less  an  agt»  or  sex  character,  if  not  l)Oth,  and 
j>erha|>s  a  nion*  or  k*ss  individual  variation.  As  shown  by  other  specimeib*,  the  sirales  an*  not  always 
s*»  St n»ngly  ctenoid,  and  they  are  not  unifonnly  so  in  this  one.  The  I'oloratitm  is  plainly  that  of  P. 
///mf/'M.  \  .*H?ries  of  fishes  of  this  genus  shows  all  grades  of  coloration  and  other  variations  which 
enable  us  to  include  in  /*.  innatuif  at  lesist  one  other  s|)ei*ies  fonnerly  <.*onsi<lere<l  distinct,  and  very 
probably  two.  Hntuphnfs  mncidifrr  represents  a  younger  individual  of  /*.  huinhi*  in  which  the  sui>- 
l>ose<l  differential  marks  are  not  so  well  develoiK**!.  Jordan  <Jk  Kvennann,  in  Bulletin  47,  T.  S.  X.  M., 
state  that  theyliave  never  stvn  any  young  examples  certainly  referable  to  /*. /»<mi//w,  and  until  its 
development  is  traci»«l  s<»me  of  the  siKvies  known  fn>m  small  examples  only  must  be  doubtful.  This 
alsf>  lea<ls  us  Xo  believe  that  the  i»resent  concliL^ions  are  corre^'t. 

The  following  not<»s  will  8er\'e  to  show  somethmg  of  the  color  variations: 

1.  .V  si>e<'imen,  215  nun.  long,  from  Agua<lilla  has  the  black  blotches  along  side  more  diffuse  and 
larger,  the  first  lx»ing  under  eml  of  pei'toral  l»elow  lateral  line;  cirri  are  pret>i»nt  on  l>oth  eyes. 

2.  A  si»ecimen  fn>m  »San  Antonio  Bridge,  131  mm.  long,  agrees  i>erfe*'tly  with  «lest*riptions  of  P. 
mumiift^r  (Poey)  in  col«»ration,  and  verj-  ck»sely  in  other  res|>ects.  Head  3.:i3:  dejith  aUmt  1.8;  eye 
ll4»wer)  5.8;  maxillary  3.3;  snout  4.12;  D.  90:  A.  70;  scales  86.  Mouth  small,  oblique,  the  maxillary 
3.4  in  hea«l;  eye  with  cirri;  no  filamentous  pe<'toral  ray;  arch  of  lateral  line  short  ami  high.  Color, 
nnldish-gray,  Ixxly  t-^n'ere*!  with  circles  of  round  sky-blue  sjiot*?,  which  are  not  confluent  and  not 
e<lgi*<i  with  darker  c<jlf»r;  l>esides  these  ver>'  few  detai-hed  9\h)X8  or  other  blue  markings;  head  vr\ih 
similar  blue  siK>ts,  but  no  rings;  area  incliise*!  in  blue  rinirs  not  diffen'Ut  from  gn.>und-color;  caudal 
with  blue  s]N>ts,  other  fins  with  none;  dorsal  and  anal  m(»ttle<l  with  black  blotches  (*ach  covering  the 
lia.^i's  of  uImhU  3  rays,  with  alxmt  7  rays  inten-ening  l»etween  the  blotches;  a  large,  diffuse,  du.^ky  sjKit 
at  front  of  straight  jiart  of  lateral  line;  one  l»i»tter  defimnl  with  lighter  area  on  it  anteriorly  on  middle 
of  lateral  line;  a  faint  one  under  last  jjart  of  vertical  fins  not  far  in  fmnt  of  caudal  peduncle;  pectoral 
grayish,  with  nam)w  dark  bars. 

3.  A  sjHX'imen  97  mm.  l<»ng  fn>m  Playa  de  Poni*e  may  Ik*  described  as  follows:  Head  3.5;  rlepth 
al>out  1.7;  eye  alxrtit  4.33;  snout  4;  maxillary  3:  D.  S5;  A.  73:  jmjfcs  90;  oinilar  cirri  present.  Color, 
gray,  cloutle^l  with  smoky-bn>wn  and  some  still  more  dusky  niottlings:  numerrms  small  blue  spots 
arrange<l  in  more  or  le?v  crunplete  rings  and  sinirly,  s«»me  of  the  rings  with  a  small  whiter  spot  in  center; 
large  black  blotch  just  liehind  arch  of  lateral  line,  one  midway  of  .straight  {Mirtion,  and  another  small 
faint  i»ne  over  last  i»art  of  anal  fin:  first  blotch  has  4  gray  areas  in  it,  ^^ec<md  has  one  large  crescentic 
gray  area,  which  is  spotted  or  dotted  with  black;  a  fainter,  lighter  niai^gin  around  front  of  point  of  the 
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moHt  intense  part  of  blotch,  giving  it  an  ocellated  effect.     Small  ocelli,  nimilar  in  character,  scattered 
over  Ixxly;  fins  all  spotted  and  marked  with  black. 

4.  A  specimen,  109  mm.  total  lenijth,  presents  similar  color  pattern  to  the  preceding,  but  of  lighter 
shade.  Head  3.8;  depth  1.8;  eye  4.16;  snout  3.8;  maxillary  2.7;  D.  91;  A.  70;  scales  (pores)  90;  cirri 
present  on  eye  membranes. 

5.  A  8i)ecimen,  42  mm.  long,  possesses  about  the  same  general  color  arrangement  as  larger  8pe<'i- 
mens,  but  lacks  the  blue  spots.     Head  3.33;  depth  1.8;  D.  94;  A.  72;  poitjs  87.     (X'ular  cirri  large. 

6.  Another  young  individual  from  Ponce,  45  mm.  in  total  length,  is  very  brightly  and  distinctly 
marked  in  the  same  gi»neral  way  as  the  others  mentione<l,  but  lacks  the  blue8i>ots.  Ocular  cirri  large. 
Hea<l  3.33;  depth  1.33;  I).  94;  A.  69;  {Mjres  82. 

7.  A  young  example  from  San  Antonio  Bridge,  50  mm.  long,  presents  the  same  general  appearance 
as  thf  other  young  ones,  but  has  longer  ocular  cirri.  Head  3.5;  depth  1.75;  eye  4.8;  snout  4;  maxillary  3; 
ptH.toral  1.5;  D.  9();  A.  73;  pores  83. 

Life  color:  Pale-sandy,  with  numerous  small  ocellated  brown  spots  with  pale  centers;  a  large  black 
blotch  on  lateral  line  at  posterior  thini  of  body;  fins  with  numerous  small  white  spots  and  a  few  larger 
irrt»gular  bniwn  ones. 

An  inhabitant  of  the  West  Indies,  north  to  Florida;  (Common;  recordetl  from  Havana,  Cienfuegos, 
Jamaica,  Bahamas,  Sombrero,  St.  Thomas,  and  from  (Jreen  Turtle  Key.  Specimens  at  hand  from 
Culebra,  Aguadilla,  San  Antonio  Bridge,  San  Juan,  and  Ponce,  Porto  Rico. 

SoUm  lunata  ft  punctata  (the  8<>Ie),  Cntesby,  Nat.  Hist.  Can>liiin,  lab.  27,  1725,  Bahamas. 
Pktirou* (ifH  lunatu^  LiniuiMi.M,  Syst.  Nat.,  imI.  X,  1*69,  175K,  BahaiUHM;  bawxl  on  Catesby. 
IHeurontctcis  arijttn  Bloc'h,  Ichth.,  tab.  48,  1783,  Martinique;  after  IMumier. 
fPleuromctr:8  surinameuifiH  Bloch  «&  S<;hneider,  Syst.  Ichth.,  156,  IHOl.  Surinam. 
PU'urtmectts  mandijcrus  Poey,  Memorias,  II,  S16,  1860,  Cienfuegos,  Cuba. 
Ptfurontrtai  tiliptint*  Poey,  Memoriaei,  II,  315,  1860,  Cuba. 
PUitophrys  lunntiiH,  Jordan  &  Evermann,  1.  c,  2665,  1898. 
IHatophrys  inaculijtr,  Jordan  &  Evermann,  1.  c,  2664,  1898. 
Plaiophrys  ellipticuf,  Jordan  &  Evermann,  1.  e.,  2665,  1898. 

Oenni  156.  STACITJM  Ranxani. 

B(Kly  elliptic-ovate,  much  compresseil;  interorbital  sjwice  broad  in  males  and  more  or  less  concave, 
narrowed  in  female;  mouth  moderate,  gape  curved;  teeth  in  ui»i)er  jaw  biserial,  in  lower  uniserial ; 
front  teeth  of  upi)er  jaw  enlarged;  vomer  toothless:  scales  rather  large,  ciliate;  lateral  line  without 
arch  in  front;  pectoral  fins  present  on  both  sides;  septum  rf>f  gill-cavity  below  gill-arches  without 
foramen;  a  <leep  emargination  near  isthmus;  gillrakers  short  and  thick;  dorsal  low,  its  anterior  rays 
not  elevated;  pect4)rals  lK)th  present;  caudal  sul)sessile;  no  anal  spine;  jKictorals  produc^ed  in  males; 
ventral  fins  short,  that  of  colored  side  on  ridge  of  alxlomen. 

This  genus  contains  a  ccmsiderable  numl>er  of  species,  mostly  Amerit^n  and  African,  which  form 
a  transition  from  PlaiophryH  to  Citharichthifs.  They  fall  readily  into  2  groui)s  distinguished  by  width 
of  interorbital  si>ace.  As  this  width  is  <lei>endent  on  age,  and  as  it  is  subject  to  various  intergradations, 
the  group  Aramnca  founde<l  on  it  ctan  not  lie  admitted  as  a  distinct  genus. 

a.  Snout  and  orbitn  without  npincK  or  spinous  proccsset*. 

b.  Si'alcH  rather  large,  50  to  57  in  lati>ral  line:  interorbital  Hpace  broad.    Color,  nearly  plain  brown,  with  darker  dots 

or  mottlingH,  no  ring-like  ff|)ot8  or  <K3cIli:  fins  mottled:  left  pectoral  barred;  blind  side  sometimes  wholly  or 

iwirtly  dusky,  especially  in  northern  K|K?cimens psdulum 

bb.  Scales  rather  small,  58  to  70  in  lateral  line micrurum,  276 

276.  Syacium  znicninun  Ranzani. 

Head  3.8  in  length;  depth  2.4;  I).  87  to  92;  A.  64  to  68;  scales  65  to  70  (pores);  eye  4  in  hea<l; 
maxillary  2.5  to  8.  Form  regularly  elliptical,  profile  evenly  convex  to  end  of  snout;  eyes  large,  nearly 
even  in  front,  male  with  interorbital  spa(!t»  dt^ply  concave,  its  width  two-thirds  vertical  depth  of  eye 
(or  more  in  iirazilian  si)ecimens) ;  female  with  interorbital  area  much  narrower,  with  a  more  or  less 
perfect  me<lian  groove,  its  width  about  e()ual  to  depth  of  pupil;  mouth  small,  maxillary  reaching  to 
below  mid<lle  of  eye;  teeth  small,  slender,  in  2  rows  above,  in  1  row  below,  outer  series  in  upper  jaw 
somewhat  (»nlargcKl,  but  hanlly  canine-like;  gillrakers  very  short  and  thick,  aVK>ut  1  -j-  7  in  numl)er; 
sitales  small,  firm,  m(xlerately  ctenoid;  i)ectoral  1.33  in  head  in  female,  reaching  nearly  to  base  of  caudal 
in  male;  vertebne  9  +  24  =  33. 
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Color,  dark-brown,  with  many  ringp  and  npote  of  lij2[ht-gray  an<i  blackinh,  some  of  the  dark  rings 
with  a  black  central  spot;  a  diffuse  <hif<ky  blotch  on  lateral  line  above  iMxrtonil  an<l  one  near  lia^e  4»f 
(raudal  peduncle;  fins  with  numerous  inky  8\Hfb*  and  dark  inarkhigs;  blind  side  jHile. 

Fifteen  specimens  from  Mayaguez  ap^iear  to  differ  somewliat  in  giMieral  apiH^aramv  fn>m  other 
specimens  which  can  Ijc  referred  to  this  s^iecies,  but  measurements  and  comi>aris<>n  n'vcal  no  really 
tangible  constant  differences.  The  largest,  163  millimeters  long,  presents  the  following  chanu^ 
tors:  Head  3.9;  depth  1.33;  eye  4.5;  snout  4.8;  maxillarj' 2.4;  interorbital  8;  pectoral  1.3;  I).  88;  A.  68; 
scales  59  (68).  Color,  plain-bnjwn,  with  a  few  faint  or  ol)scure  gra\Tsh  ocelli  and  ilarker  sjMjts;  a  faint 
brown  blotch  under  end  of  pectoral,  1  on  middle  of  straight  line  and  1  near  liase  of  camlal  |je<luncle. 
.\11  tins  with  light-brown  crossbars. 

For  comparison  measurements  of  an  undoubted  .S'.  micrttnim  of  similar  size  are  given:  Head  3.75; 
<lepth  2.4;  eye  5.3:};  snout  4.8;  maxillary  2.6;  interorbital  16;  pei-toral  1.4;  D.  88;  A.  70;  scales  59  (65). 

West  Indian  fauna.  Key  West  to  Rio  Janeiro,  Cuba,  Haiti,  Jamaiiti,  and  Bahia,  rather  common; 
the  Porto  Rican  examples  are  from  Mayaguez,  Ponce,  Hucares,  Aguadilla,  CHilebra,  l^jqueniu,  Palo 
Seco,  and  stations  6a59  and  6061. 

Syacittm  micrurum  Ranzani,  Nov.  Spec.  Pise.  Diivu,  Sec.,  20,  pi.  5. 1810,  Brazil;  Jordan  &  Evermann,  1.  c,  2irri,  lfl9H. 
jnpp*tgloMnig  ocftUitu*  Poey.  Memorian,  II,  314,  ]8(J0.  Cuba. 
Hemirhombus  nmmeira  Gfinther,  Cat.,  IV,  42. 1862,  Cuba  and  Jamaica. 
Citharichlhy*  aihaiUtn  Jordan.  Proe.  U.  S.  N.  M.  \»¥i.  ffl,  Havana. 

Oeniii  157.  CITHABICHTETS  Bleeker.     WlLifTi. 

Eyes  and  color  on  left  side.  Body  oblong;  mouth  of  the  large  type,  but  comparatively  small, 
with  1  series  of  small,  sharp  teeth  in  each  jaw;  no  teeth  on  vomer  or  palatines.  Gillrakers  m<Mierate, 
slender.  Dorsal  fin  lieginning  just  in  front  of  eye;  all  lin  rays  simple;  ventndsof  <'olore<l  side  on  ri<lgi» 
of  alnlomen;  no  anal  spine;  caudal  fin  convex  or  double  tnmcate  l)ehind,  none  of  the  fins  pnxlm^Ml. 
Scales  thin,  deciduous,  slightly  ctenoi<l.  lateral  line  nearly  straight,  simple.  I^>wer  {>haryngeals 
sei^arattN  each  with  a  single  row  of  teeth.     Vertebne  .'50  to  40. 

This  genus  includes  small  flounders  of  weak  organization,  especially  <*haracteristic  of  san<iy 
shores  of  tropii'al  Ameri(a.  The  sub-genus  Orthoptuiia  includes  .'?pe<'ies  of  more  northern  rangt*  and 
somewhat  <lifferent  form,  and  especially  noteworthy  as  having  an  increastMl  numlier  of  vertebne.  The 
two  groui)s  intergra<le  so  perfe<*tly  that  no  sharp  line  of  <livision  can  Ik*  drawn  l»etwetMi  them. 

The  genus  CUharirhthtftt  contains  13  American  sptvies,  7  of  which  are  Atlantic.  Only  .'{  of  these 
&TV  known  to  occur  in  Porto  Rico. 

a.  Vertebra*  33  to  36;  interorbital  rid^e  low  and  nairow.  head  rlonely  coropremed. 

b.  Eye  larire,  3  to  4.5  in  head. 

c.  Head  large.  3  to  .3.33  in  length. 

d.  Interorbital  s-paoe  very  narrow,  5  in  eye;  raiout  with  a  spine;  pe<^toral  of  eyi^l  jdde  elongate,  one-third  longer  than 

head;  maxillary  2.25  in  head.    D.  91;  A.  73;  nealefi  48 dinoctrtw 

ce.  Head  Mnaller.  about  4  in  length. 

e.  Body  comparatively  elongate,  depth  about  2.5  in  length;  mouth  very  jtmall;  maxillary  :t.5  in  head;  <1omi1  rays  H3: 

anal  67;  Hcales  40;  eye  4  in  head tirrti/nm* 

tf.  Body  comparatively  broad,  depth  about  half  the  length;  mouth  larger. 
/.  Snout  with  a  fitrong.  sharp  spine  on  eyed  side,  above  upper  lip:  eye  large.  2.3  to  \\  in  head;  greatest  depth  of  body 

over  pectoralj);  interorbital  space  with  a  wide  ridge.  alM>ut  half  diameter  of  eye M«ii"»ir/iiJ».  277 

ff.  ^^nout  without  diMtinct  spine;  eye  moderate.  3.5  to  1.5  in  head:  greatest  depth  of  b<Mly  under  middle  of  dorsal; 

interorbital  sfiace  a  narrow,  scaly  ridge  with  a  flight  median  groove:  maxillary  2.3:{  in  head:  teeth  smnll.  th<Ne 

in  front  slightly  enlarged:  body  not  very  thin:  gillrakers  moderate.  6-t-i:{. 

g.  I>on«il  rays  68:  anal  52;  scales  smaller,  lateral  line  with  al)OUt  53  pores;  side  with  whitish  blotches uhtfri 

gtf.  Dorsal  rays  M:  anal  56;  scaler  large,  41  in  lateral  line;  side  and  tins  with  dark  blotches nuirntjui 

lib.  Eye  «|uite  small,  5  to  H  in  head;  snout  short,  forming  an  angle  with  pn>Hle:  mouth  niotlerate.  oblir|ue.  maxillary 

2.5  t4»  2.66  in  head;  teeth  small,  anterior  somewhat  enlarged;  dorsal  about  80;  anal  60:  iMidy  and  tins  s|»eckled. 
h.  Scak-s  not  ver}'  large.  45  to  51  in  lateral  line:  gillrakerx  long  and  slender,  longer  than  pupil. 

I.  Eye  small,  about  8  in  head *p#//)p//nw.27M 

II.  Eye  larger,  about  6  in  head arrriacrM*,279 

277.  Citharichthys  unicornis  Goode. 

Head  4.5;  depth  2.33;  eye  2.,^3;  snout  4;  maxillary  2.33;  pectoral  1.55;  D.  77;  A.  60;  scales  42. 
Boiiy  ovoidal,  not  particularly  deep,  but  stmnjrly  <'ompre8se<i;  lK»a<l  bntatl  acn)ss  front;  mouth  mod- 
••rate;  no  spLies,  but  a  knob  at  symphysis  of  lower  jaw;  eye  laiige;  interorbital  a  narrow  ridge  dividing 
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anteriorly,  Kn'oniin^  front,  rim  of  orbit,  cuncjive  in  front  of  eyoa;  pectoral  short;  Jongest  raya  of 
vertical  finn  modonite;  Resales  larj^,  deeiduoiis. 

Color,  somewhat  niottle<l  lijjht-])rown. 

This  description  is  from  a  sinp:le  sj»e(^imen  taken  by  the  Fiah  Ifnwk  at  station  (>063,  in  Mayagiiez 
Ilarlwr.  Total  len^h  57  mm.,  the  only  sjjecimen  of  this  specic«  taken.  After  comparison  with  a 
large  numl>er  of  spei^imens  in  the  U.  S.  National  Mus(»um,  we  have  detndwl  that  the  presc^nt  8}x»cimen 
is  a  female^  the  lack  of  spines  on  heinl  lieing  coincident  with  a  narrow  interorbital.  Our  example 
corre.sponds  exactly  with  many  females  of  similar  size  in  the  National  Mus<Him  collection.  The  wi<le 
interorbital  in  other  8p<K?ies  has  lx»en  fomid  assiXiiated  (constantly  with  the  male  when  any  differt»nce 
of  this  kind  existed.  For  comparison,  and  lH^caiis<;  the  honunl  fish  may  1k»  met  with,  a  des<!ription  of 
an  indivi<lnal,  presumably  a  male,  taken  in  deep  water  in  the  Gulf  Stream,  is  here  given:  Total  length 
77  mm.;  hea<l  '^5;  dejith  2.25;  eye  3;  interorbital  B;  snout  4.5;  maxillary  2.25;  jKVtoral  2.15;  D.  74; 
A.  (»0;  seniles  45.  Head  broad,  wider  across  front  of  eyes  than  in  female;  muzzle  K»S8  sliarj);  inter- 
orbital wide  anteriorly,  narrowing  l)ehind,  concave,  a  ridge  extending  jutosh  from  Imck  j)art  of  upjier 
orbit  to  side  of  anterior  orbit  in  front  (in  the  female  this  makes  the  ridge  l)etween  the  eyes);  a  sharj) 
slender  spine  projecting  forward  from  edge  of  upper  part  of  the  snout;  2  smaller  ones  from  point  of 
upper  orbit;  small  one  fnmi  side  of  snout  near  tip  extending  somewhat  to  <»ne  si«le;  2  from  front  of 
orbital  rim  or  lower  eye;  knob  at  symphysis  (►f  lower  jaw;  head,  as  in  the  female,  everywhere  scaled. 
Fins  evidently  once  had  brown  blotches. 

Formerly  collecrted  in  deep  water  of  (lulf  Stream  off  southeast  coast  of  N(»w  Englan<l;  off  Sand 
Key,  Florida,  in  44  fathoms;  and  in  the  Gulf  of  Mexicro  southwanl  of  Ca|>e  San  Bias,  in  fM),  111,  and 
142  fathoms. 

Citharu'fithysnnii'onih  (JcMxlr,  I*n>c.  U.S.  N.M.ls8(»,:M'A(Tnlf  Stream  Houthcoflt  of  Now  EnRlnnd;  Jcmlaii  it  Evormnnn. 
I.e.,  268:^,1898. 

278.  Citharichthys  spilopterus  Giinther. 

Hea<l  alx)Ut  3.75;  depth  al)out  2.25;  eye  7.8;  snout  5.8;  maxillary  2.5;  ix'ctoral  2;  1>.  82;  A.  01; 
scales  (pores)  48.  Body  modenitely  elongate,  muc^h  compresses!;  snout  short,  forming  an  angle  with 
profde;  jaws  strongly  curved,  upper  somewhat  hooked  over  lower;  lower  jaw  slightly  in(!luded;  maxil- 
lary n^aching  to  posterior  margin  of  lower  orbit;  teeth  small,  in  a  single  row,  anterior  a  little  eidargi^l; 
interorbital  aR»a  a  low,  narrow  ridge,  which  isdivideil  anteriorly;  gillrakers  short  and  rather  slender; 
scales  finely  ctenoid  on  colored  side;  origin  of  dorsal  above  anterior  edge  of  upper  eye,  slightly  on  blind 
side;  origin  of  anal  slightly  behind  base  of  jx^ctoral. 

Color,  light-brown  mottled  somewhat  with  darker;  indistinct  blotch  on  lateral  line  under  tip  of 
pectoral,  onealwut  middle  of  straight  portion,  and  one  at  l)ase  of  caudal;  vertical  fins  with  narrow 
elongate  spots  on  rays  vertically  arrange<l,  sometimes  in  pairs  at  more  or  less  n^ilar  intervals. 

Description  taken  from  specimen,  148  mm.  total  length,  from  Mayaguez.  P^very where  abundant 
on  sandy  shores  of  the  warmer  ]>art4^  of  western  Atlantic,  in  shallow  water;  specimens  recon.le<l  from 
South  Carolina,  Florida,  Cuba,  and  Brazil.  The  Porto  Rit^an  collection  contains  numerous  in<lividuals 
from  Mayaguez,  Aguadilla,  San  Antonio  Bridge,  San  Juan,  Playade  Ponce,  Palo  Seco,  Vies^pies,  Cal)allo 
Blanco  Reef,  Puerto)  Real,  Boqueron,  and  Fajardo. 

CUhnrichthyn  ftpilopOruM  Gvinther,  Cat.,  IV,  421,  1862,  New  Orleans,  Santo  Domingo,  and  Jamaica;  Jonlnn  Jk  Evrmiann 

1.  c.  2tW5. 1898. 
atharichthytt  raitanncnsis  Blocker,  Compte8  Rendiis  Aca<l.  Soi.  Amsterdam,  XIII,  18(>2,  0,  Cayenne;  name  only. 
CUharichthyH  miatemalcnfth  Bleeker.  Neder.  Tydschr.  Dierk..l8&4,  73,  Guatemala. 

270.  Citharichthys  arenaceus  Evermann  &  Marsh,  new  species. 

Head  3.8;  depth  nearly  2;  eye  6;  snout  5;  maxillary  2.2;  pectoral  1.8;  D.  74;  A.  54;  j>ores  51. 
Body  elliptical,  rather  dw^p;  heatl  deep;  mouth  large;  snout  not  very  prominent,  making  hut  a  slight 
notch  in  front  of  uj^ixjr  eye;  interorhital  narrow,  concave;  eyes  small,  not  close  together;  latenil  line 
not  arched,  but  from  upjwr  en<l  of  gill-oi)ening  directed  slightly  downward  to  alx)ut  in  a  line  with  tip 
of  pi'ctoral,  whence  it  extends  directly  hacrkward  to  caudal  fin;  scales  of  colore<l  side  (left)  finely 
ctenoid,  with  accessory  scales  along  region  of  lateral  line;  rays  of  vertical  lins  and  caudal  with  small 
scales,  as  is  usual  in  fiat-fiahes;  ventrals  with  6  rays  each. 
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Color  light-groyi  thickly  upottt^l  with  ulivi',  giving  it  a  Kmiiitic  appc!ara:m>,  the  rayi<  of  all  tho 
finti  with  imTTDW  altematine  oJivc  nnd  gmy  iTutwIiani;  runue  ruyn  nf  vrrticnl  Bnn  wilh  kIkiiI  olilong 
spolfl  i-xlemliiig  In  the  dirpotion  i>f  tlit>  ruy;  IiIIikI  Me  \m\v. 

A  Piimll-oyeil  CiOnirirlithijii,  in  thii*  renpect  n-latixl  tn  ''.  rpilnpliTia,  Imt,  except  in  small  exuiiijile?, 
liearinjr  BTMnvly  any  other  reseiiihhmii;  to  thut  Hiiedcp.  Il  iliffcni  (roni  <'.  Kpiloplemt  mainly  in  the 
jrenoral  heavier  appoaranfv,  ln'iiu;  everj-wheiv  lironiler  anil  thii-kir,  nnd  iri  i In  color.  There  arv  two 
iini>aiii<>il  i<]ieciniens  in  tht:  Sutionat  Miiwiini  from  Santo  l>'iniiii)io  rcffnihlc  to  IIiim  xpii'ies,  oth(>rwisi- 

known  only  from  I*iirto   ttim.     Thix  ilnnTiption  in  frmii  ii  >i)>ei-iinen.  hi'2  i iu  total  len)^h  (tyjH.- 

N'o.  4!k'i2fi,  U.  R.  N.  M.).  I  of  10  Kpi-<-inienH  fruni  Mayafpifx. 


^ 


Fio.  106.— CUhariehlhy  a 


The  following  table  of  relative  measureueobi  of  these  s|>ecimenf>  if  triven  lor  iiiTn|iHri(<ou: 
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<.)tic  iithor  «|iM'iiiiun  was  rollectvil  January  lit  at  Mayaguez,  2  at  Agiiadilla  January  IH,  ami  I  at 
San  Jiuui  January  14.     Tlio  two  from  AKiiattitIa  may  l>o  iltMcribtMl  an  follonfi: 


Total  length va 

Length  to  liaK  of  uiiulal |  1I& 

Heoil  mboui).,,  ■ 

MoxllUn'.. 


OMiit*  ISa.  STROPITB  JoTdaa  *  OUbert. 

Ryes  anfl  color  on  left  milo.  Itoily  repilarly  oval,  ■leej),  and  rompfweod.  Hpaii  pniail;  mmitli 
very  Hm&ll,  It^tli  rlow-get,  pleniler,  ntiil  pointcil,  tuiiiiewhat  inriirvcl,  moHtly  on  l>lin<l  kmIh;  no  tw'tli 
on  vomer.  Eyop  Hmall,  si']iarat(H)  liy  a  narrow,  «iilel««  riiljn*;  inarRin  ot  preopcn-li'  frei>.  VentralH 
free  from  anal,  tliat  of  iMilonil  kiiIi'  InM'rtod  on  nil)n'  of  alMlonifn,  Itn  baw>  ratlior  long.  Domal  fin 
Ix^nning  al)ovt-  eye;  I'Hiiilal  <louht<^triiui'atf':  anal  without  xpino.  Scales  thin,  ilti-iiluciiiH,  ctenoid  >in 
luFt  Riile,  cycloi<l  on  blind  iridc.     I.at«ral  tine  Hitnple,  nearly  titraight. 

ThiB  genuH  is  vv.ry  do«f  to  tlibanrhlhiix,  (roni  wliii-h  it  diSers  only  in  the  very  Hiniill  siiie  of 
mouth  an<l  in  th(>  correHiMinilingly  weak  dentition.  The  3  or  4  known  spe<:ie'<are>'iiiiilHriii  n|>]>oit ranee 
lo  tlie  spcciex  of  CillmrirMhiii  an<l  inhaliit  the  name  watem.  Size  nnall.  TliiiMiaopmllti,  a  South 
American  geinip,  inalwt  very  elo«e  to  Br"pw«and  i^haricMliyi^  bnt  han  teeth  arraiiginl  ilia  liand.  The 
larval  tonriR  are  tnuiHliifent  and  i>ynnnctri(«l,  as  in  PlnloiJiryi,  MonoUnf,  Anutgliaettu;  ele. 

(i.  Bnily  oimpnnitlvi'ly  i-lmipiti'.  ilcptli  mlhcr  lew  than  onp-hnlf  length, 

I-.  Donfll  nyNKl;  ■iibI-IH:  heoil  4.K  In  length:  eye  3.5  In  head;  maxillary  4 mierotlimia 

IT.  IViiml  niy!i77;  mini  HI;  liiid  4  In  length:  cyeS.SIn  hi»cl;  mmilliiry  4,:K1 rjimWFH 

Wi,  »»ly  very  dtop.ilr.i>thnn>ro  than  iMic-half  length;  eyeS.nin  head;  maxillary  4:  head  4.«:  ilopth  1.8  In  2:  I).  7fi  In 
H5;  A,  56  to  r.I;  rcaif*  fi  to  4S;  uiirl  on  suhnprrrle  ot  hUnd  fIcIu  vpry  nnmcronii,  white;  olive  groiiml.  wiili 
darker  blovben:  flm  sandnl rroitiiluii,  2S(i 
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280.  Etropus  crossotus  Jordan  &  Gin)ert. 

Ilcaa  4.8  in  length:  depth  1.75  to 2;  I).  76  to 85;  A.56to67;  V.  6; scales 42  to 48;  vertebra»9-i  25  =  84. 
Ii4Kly  oval  and  i*tn>njrly  (HnnpresHcnl,  with  the  dorsal  an<l  ventral  cur\'es  nearly  e<|ual;  both  ontlinczj 
strongly  arc*he<l  anteriorly,  IkmIv  much  deeper  in  the  adult;  head  very  ^a1lall;  snout  short;  mouth 
verj-  small,  it*?  cleft  not  so  long  as  diameter  of  orbit;  teeth  conical,  pointed,  clost^set,  strongly  incurvetl, 
in  a  single  series,  those  in  upper  jaw  on  the  blind  si<le  only,  those  on  lower  jaw  on  b<^th  sides;  eyes 
large,  lower  in  ad>'ance  of  upper,  separated  by  a  very  narrow  scalek^s  ri<lge,  which  extends  backwani 
alKJve  the  preoi)ercle;  i»dge  of  opercle  on  blind  side  with  a  row  of  conspicuous  white  cilia;  upj>er 
not^tril  tunie<l  somewhat  to  blind  side;  anterior  nostril  on  left  side,  with  a  very  slender  ciinis;  dorsal 
lin  <-ommenciiig  over  front  of  uppt»r  eye,  its  middle  rays  highest,  anterior  not  elevated;  anal  fin  not 
l»re<*e«le<l  by  a  spine,  its  middle  rays  highest;  caudal  fin  ver}'  sharply  doubltMnmi^ti.*,  as  long  as  head; 
IK.vtorals  short,  that  of  left  side  the  longer,  about  three-fourths  length  of  head;  ventral  of  ct»loredsideon 
ridge  of  ab<lomen,  the  membrane  of  its  last  rays  nearly  reaching  Ijase  of  first  ray  of  anal;  ventral  of  blind 
side  longer  than  the  other,  one-half  length  of  head,  inserti>d  farther  forward  than  that  of  (^>loredside; 
vent  lateral,  with  well-developed  anal  papilla.  Scales  thin,  large,  ctenoid  on  colore*!  side,  smooth  on 
blind  side,  those  on  mid<lle  part  of  body  larger;  head  entirely  scaly,  except  the  snout  and  interorbital 
ridge;  rays  of  vertical  fins  with  scales  on  basal  half,  on  colore<l  side;  lateral  line  develojieil  equally  on 
both  sides,  nearly  straight. 

Color,  olive-brown,  with  some  darker  blotches,  most  <listinct  in  larger  s|>ecimens;  vertical  fins 
finely  mottled  and  streaked  with  blac*k  and  gray;  i^ectoral  and  ventral  <»n  left  side  six>tted. 

Tropical  America  on  both  coasts,  north  to  Cerros  Island  and  North  Carolina,  south  to  Panama 
and  Rio  Janeiro;  rei'orde*!  from  Charleston,  Cedar  Keys,  New  Orleans,  Galveston,  Beaufort,  N.  C, 
Mazatlan,  Panama,  from  liKulities  along  Ixith  sides  of  coast  of  Lower  California,  and  from  several 
places  in  Florida.     Speirimeus  before  us  are  from  Mayagnez,  Palo  Seco,  and  Arroyo,  Porto  Rioo. 

Etropns  cnnutotuH  JordtLTi  6i  Gilbert.  Pitic.  L*.  S.  N.  M.  MfUl,  361,  Mazatlan:  Jonlau  <&  Evermaun,  1.  c.  2689, 1896. 

Family  LXXIV.  SOLEID.€.     The  Soles. 

Body  oblong  or  elongate,  usually  siraly;  mouth  ver>'  small,  much  twiste<l  toward  eye<l  side;  teeth 
in  villifonn  bands,  very  small  or  obsolete;  eyes  small,  clost»  together,  with  or  without  a  bony  ridge 
iHftween  them;  edge  of  preopen*Ie  ailnate,  conceale<l  by  skin  and  si-ales;  gill-openings  nam^w,  gill- 
membranes  adnate  to  shoulder-ginlle  above;  pei!toral  fins  small  or  wanting;  ventral  fins  small,  one  or 
lK>th  sometimes  wanting. 

Small  fishes  living  on  samly  bottoms,  similar  to  the  Pleuroneciidiv  in  structure,  but  much  degra<led, 
the  fins  and  teeth  having  lost  many  distinctive  qualities;  the  vertebne  usually  in  increase<l  numl)ers. 

The  soles  are  numerous  in  the  warm  seas,  and  those  of  sufl[icient  size  are  valued  as  food.  Thev 
<romprise  al)out  12  genera  and  150  species.  They  are  naturally  divisible  into  3  subfamilies,  each  quite 
distinct  from  the  others,  and  possibly  independently  desi-endeil  or  degraded  from  normal  Pleuronedidsc. 
The  North  American  spwies  belong  to  2  subfamilies,  verj'  different  one  from  the  other.  The -4c^tn>i.T, 
or  American  s«jles,  are  apparently  allie<l  to  the  /VWiiw,  the  ventral  fin  of  eye<l  side  extending  along 
ridge  <»f  alxUimen.  The  Soleinx^  or  European  soles,  show  in  the  insertion  of  ventral  and  in  other 
resjiects  a  stnmg  resemblance  to  the  Ftnironertime.  The  more  al>errant  (StnoglosfinWy  or  tongue-fishes, 
an*  perliafis  di'grade<l  Sctlein:^^  but  the  eyes  are  sinistral,  as  in  the  IWttiuo'.  In  the  Soleiusr  and  Arhiriux 
the  eves  an*  <lextnil,  as  in  the  I*le»rtmectirue, 

A<*hirin.k: 

I.  S4il(>s  with  eyam  on  right  idde  and  peparatcd  by  a  distinct  bony  ridge:  ventral  with  long  base  confluent  with  anal. 
Botly  oblong  or  ovate,  with  color  on  right  side:  eycM  mtMlerete  or  imiall.  upper  eye  wnially  more  or  lew  in  advance 
of  lower:  mouth  small,  mon*  or  le»:  twist^il  t^iwanl  blin^  side:  teeth  little  develofKHl,  in  villiform  bands:  edge 
of  ofK-rele  adnute,  asually  I'oncc'alfd  by  scales:  gill-ofM>ningH  more  or  lesw  narrowed.  gi11-membrani*s  adnate 
to  shoulder-girdle  above:  blind  side  of  head  iLMially  with  fringes:  pectoral  tins  small,  sometimes  wanting: 
ventral  fins  developed,  one  or  both  of  them  sometimes  ol»solete:  scales  usually  ctenoid,  rarely  wanting, 
lateral  line  straight.  u.sually  single;  right  ventral  with  extended  \Miv,  confluent  with  anal  fin. 
n,  <:ill-opening8of  moderate  extent,  confluent  below:  vertical  fins  well  separati'd;  bodyovatein  outline,  depth  nearly 
one-half  length;  piH'toral  fins  rudimentary  or  wanting:  lateral  line  straight:  scales  well  develope«l,  ctenoid 

more  or  k-ss  enlarge<l  on  head,  tho^e  of  blind  side  of  hi-ad  with  fringi-s:  vertebrae  ab<»ut  28 \ch  ircs,  199 

(ui.  (iill-ofN'nines  ver>'  small,  separate.  i>ach  rednce<l  to  a  small  slit  )>elow  angle  of  opercle:  right  ventral  beginning  at 
chin:  pectoral  fins  minute  or  wanting:  lateral  line  straight;  imout  dilated,  dorMl  beginning  upon  it. 
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h.  Scales  present,  ctenoid;  caudal  somewhat  confluent  with  dorsal. 

r.  Ix>ft  ventral  rudimentary,  with  2  rays Apionichthys 

W).  Scales  none;  caudal  free  from  dorsal  and  anal (J ymnachirus 

CYsatiumaisx: 

IF.  Soles  with  eyes  on  left  side,  not  su'panitcd  by  a  lM>ny  ridKc.    Boily  clonjjate,  more  or  less  lanceolate  in  outline,  with 

color  on  left  side. 
(1.  Ventral  fin  of  eye<l  si«le  only  pnstMit,  fnM'  fnim  nnal;  no  pi'ctoral  tins;  no  ]at<>ral  line;  head  without  fringes. 

SYMPHURim,  1()0 

Oenni  159.  ACUIKUS  LactfpMe.     American  Solei. 

Eyes  and  color  on  the  right  side.  B<Kly  «jblong,  l)lunt]y  roun<le<l  anteriorly.  Ilexul  small;  eyes 
small,  close  together,  npjxT  eye  in  a<lvance  of  lower,  the  two  st»parat(Hl  by  a  lx>ny  ridgc»;  month  small, 
somewhat  tuni<Ml  toward  colored  side;  nasal  flajw  presi'nt,  nostril  of  hliml  side  fringcnl;  lip  of  I'olortnl 
8i<le  fringe<l;  tet^th  very  small,  on  blind  side  only;  gill-oix»ningarathernarrow,bnt  continent  Inflow,  not 
re(Ui<re<l  to  a  slit;  bnmchiostegal  n^gion  scale<l.  Hea<l  <'h>sely  Si-ale^l  every  when\  scalt^s  on  colonel  side 
similar  to  thost*  on  Ixnly,  those  (►f  naiK>  and  chin  mnch  enlarge<l;  scales  on  bliiul  si<le  anteriorly  with 
their  |K'ctinations  monnir  less  j>ro<hiciHl,  forming  cirri;  scales  of  lK»th  side^s  extremely  rongh,  extending 
on  fins.  liateral  line  straight,  simple;  inlge  of  preo|K»rcle  covertnl  by  Si^ales.  Dorsal  l)eginning  on 
sncuit,  low  in  front  an<l  thickly  scahsl,  its  rays  divided;  anal  Ihi  similar,  withont  spine;  caudal  tin  fnv, 
convex;  caudal  {HMlnncle  very  short  and  d(»ep;  i)ectoral  fin  of  U»ft  side  wanting,  that  of  right  side  small 
or  ol>sr»lete;  ventral  niys  3  or  4,  ventral  fin  of  coIohmI  si<le  long,  conm^cttMl  with  anal  by  a  membnine. 

This  strongly  marked  genus  contains  nmnerous  sjKH'ies,  all  very  closely  related,  an<l  nearly  all 
American.  It  ha«  Ikhmi  unitinl  by  Dr.  (iiinther  with  SttU-a^  but  for  no  go<Ml  reason,  as  the  numl)er  of 
vertebne  is  very  much  fewer  than  in  the  Kuroi)ean  s<jles,  and  the  right  ventral  fin  is  dwurnait  along 
the  alxlomen  and  united  with  the  anal  in  the  American  w^les,  while  it  is  short  and  wholly  free  in  all 
the  Euroi)ean  forms.  The  two  groujw  iK'long  in  fa<'t  to  distinct  subfamilies.  It  is  also  worth  noticing 
that  the  name  Achirui<  is  prior  in  <late  to  that  of  S«)h'(t.  The  siKH*ic»s  with  rudimentary  i>ectf>ral  fins  liave 
l3(H.»n  si»t  ajMirt  by  Dr.  Bean  to  form  the  gtmus  UaioHtomn^  but  the  very  slight  <levelopment  of  these  organs 
in  some  (A  the  siKH^ies  and  the  evidently  very  closer  relationship  of  them  all  lead  us  to  regard  liaiostonKi 
as  a  subgenus  only.  If  we  follow  Kaup  in  n>stricting  the  name -IcA/riM  to  the  Asiatic  group  calKnl 
Parchichiruiif  the  present  genus  would  receive  the  nanu»  of  Tritierten.  It  st»ems  to  us,  however,  that  lx>th 
La(x»ix*de  and  Cuvier  regardtnl  the  s|>ecies  called  by  us  A.  fascUituH  as  the  tyjH.'  of  their  gt^ms  Arhinui. 

Baioktoma: 

(I.  l*ectoral  fins  small,  present  at  least  on  right  Hide. 

h.  Tectoral  fins  present  on  iKitli  sides,  that  of  left  side  rudimentary,  of  a  single  ray;  of  eyed  .side  with  alx>ut  3  rays. 

r.  l>onial  rays  GO  to  G7;  anal  rays  about  48.    Color  brownish,  irregularly  si)f)tte<l  with  darker,  and  with  altout  10  black 

vertical  lines  crossing  lateral  line arJiiriiA 

CO.  Dorsal  rays  63  to  57.    Color  olivaceous itmcriptinf,  281 

Itb.  Pectoral  of  right  side  only  present. 
il.  Dorsal  rays  50  to  58;  anal  rays  38  to  48. 

r.  Pectoral  fin  of  4  to  G  rays,  con.Miderably  longer  than  eye;  iK^ly  with  8  to  10  narrow,  vertical  dark  bars,  these  some- 
times obsolete  with  age Ihu-atus,  282 

AcHiRCs: 

an.  P«H^loml  fins  wholly  wanting;  dorsal  rays  .tO  to  55;  anal  rays  37  to  4G;  right  lower  lip  fringed;  left  nostril  with 
some  fringes;  depth  1.8  in  lengtli;  head  1;  none  of  scales  of  eyed  side  with  hair-like  appi'udages.  Color  dusky- 
olive,  mon»  <»r  less  mottled  with  about  8  dark  vertical  stri|)es,  thesti  varying  ver>'  much  in  width  and  numlM»r; 
caudal  sis>tted fascuUus 

281.  AchiruB  inscriptus  Gosse. 

IIea<l  3.75  in  bo<ly;  <lepth  1.75;  D.  5.S  to  57;  A.  40;  scaUis  75  to  80;  interorbital  width  less  than 
eye;  upper  eye  in  advance  of  lower.  IVn-toral  present  on  each  side,  that  of  left  side  nidimentary, 
usually  of  a  single  my;  that  of  eye<l  side  with  about  3;  left  ventral  with  1  or  2  small  rays,  in  some 
8i)ecim(?n8  entirely  al)sent;  right  ventral  joined  to  anal.  Sidles  smaller  and  less  rough  than  usual  in 
this  genus,  thos4»  of  nape*  s<'arcely  enlarged  on  eyed  side,  those  of  blind  side  much  fringe<l;  scales  of 
colored  side  with  scattered  hair-like  appendages,  some  black,  others  pale.     Vertebne  8  +  20  =  28. 

C\>lor,  olivaceous;  head,  body,  dorsal,  and  anal  fins  covered  with  a  network  of  dark  lines;  traces 
of  alx>ut  8  dark  cross-streaks  sometimes  present;  caudal  base  dusky.  One  spc»cimen,  4(5  mm.  long,  from 
Palo  Se<'o,  has  the  color  rather  darker  tlian  usual,  dark  network  so  distinct  that  lighter  groun<l-<!olor 
shows  as  distintrt  light-gray  sjK)ts;  large  round  bla<!k  si)ot«  scAtt<»retl  overside  and  vertical  tins;  no  (toss- 
streaks;  caudal  very  pale  with  but  a  trace  of  dusky  markings.     Another  individual,  from  San  Antonio 
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Briil)n>,  if  vrry  ilarkly  <v>lon-<l,  iliie  to  iiiteivitv  nl  liLu'k  iicintirk  ai 
^i'lr  )«>nii-wliut  ilii.'lnl  ovtT  H'itli  liniH-n  MiHi'kr-,  whii-li  grjiU-  iiiln  h 
(tiiiilal  fill  ul>ni|>tly  {Kilf  nilh  [i-w  fuint  liiUHky  ilol^;  vcrtii'ul  linn  vcr 

X  s)a.i'iiiii>ii.  rr  iiiiii.  liinp!,  (mm  Atniailillii  |kuwh<i-m3  luyi'  in  ii 
iif  llir  ciillti'tiiiii  liiiviiit;  i-nit*i-Htrt'flks,  of  wliii'li  then'  arc  alunii  S, 

All  intialulanl  of  th«>  W<>xt  Imlioc,  mirth  to  MXitlicn)  FloriiU. 
Key  WcMt,  and  <'u)ic  Kloriila.  Tlii»  mltivtioii  (^nlniiii'  ii|>i.-niiieii 
llariior  in  75  fotti'iinxi.  Fajanio,  I'alo  Sii-o,  Aininililln.  Sun  Antonio 


il  ilnrkor  pny  proiinil-color;  hlinil 
liil  tihif-blnck  on  muilai  jiitlunrlf ; 
■  ilurk  <iu  tiliiiit  Mi;  ruyf  jmUt. 
■Il  |>ii>tora1  fill  un<1  in  tlic  only  one 


1 1  Uof  U-. 


nii>nloil  from  Haiti. 
II  *jeni.i  (ill  llayaKUez 


#v^"^^ 


282.  AchirusUneatus  (l.itii 


..!.-). 


Hi-a<l  :{.->:  ilepth atxMil  l.-l;  n.*>tri.">S;  A.3S<oJ4;  «Tiltw7r)H>R.i.  Pectoral  fin  nfrightf>i<le only 
•1eveloi>r<l,  of  4  to  Ii  myis  i-..ii;'i.leralily  limp-r  lliaii  eye.  Boily  with  S  to  10  nainiw.  vertii'sl  ilark  l>an<, 
thn<i>»iiiietlineHol)«>lftf  witha^:  vertical  liiii<uli  with  rtmn<lrlark!'|niti',I]ii'«MifflialIyeii|ie<'iallyilirtinrt 
nil  i-anilal  tin;  some  of  nultti  of  (.yo"l  fi.le  with  lila<-k.  lioir-likv  a|>i>eTiila»i-r!:  |Mi-lciral  tin  witli  5  or  6 
niyi'.  alxiut  'H  in  heail,  itii  len^h  e(|iuil  to  diictaiKv  from  outer  eiltn-  of  one  eye  to  outer  e<lge  nf  '>ther. 

Color,  lirown,  the  young  B|ii>tte<l  with  wliitixh,  tin-  ailHUc  wmietimt-i  with  ilarker:  liody  with 
al-oiil  ^*  mirrow.  vettieal  rniw-i^reaks  o(  Markii'li. 

\Ve!<t  IiiilieHaii'l  Itrazil,  FloriilaKeystoT'nigiiny.  common  and  vurialile.  Keronkil  from  Jamaica 
anil  Cieufiiej^Ri  in  the  We^  Indies  and  fnini  iDtli  coHtitc  of  Floriila.  S|Miiinen9  at  hand  arc-  from  Sail 
Jiuui  inarkft.  Palo  Seeo.  It»i|iiert>n,  and  Viequiw,  P..rto  Bic-L 


rr.i.i.: 


H/i^H'llHfaAimWi'.Spll.llH'.HlMil.,- 

»-l.i.ili>  Bonn.  Pr.*-.  f.  s.  S.M.  Iw.'.  II 


i.  XII. which  i> 
iwi:  si>hl,1.p., 
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Oenni  160.  STHPHTTBUS  Raflneiqne.     Tongne-ftihei. 

Body  elongate,  more  or  less  lanceolate  in  outline,  with  eyes  and  color  on  left  aide;  eyes  Rmall, 
very  close  toj^etlier,  witli  no  diHtinct  interorbital  ridge  l)etw€H»n  them;  mouth  nmall,  twinte*!  towanl 
blind  Hide;  ti»eth  little  develojHHl,  in  villifonnbands;  e<lge()f  preoi>erclecovere<l  hyHcalen;  ^ill-o{>ening8 
narrow,  gill -mem  brancH  adnate  to  Hhoulder-ginlle  above,  joined  together  and  free  froni  iHthmuHl>elow; 
piictoral  tins  wanting  (in  a<lult) ;  vertical  frnw  mon^  or  less  cronfiuent;  scales  ctenoid;  lateral  line  wanting. 
Ventral  fin  of  eycnl  8i<le  only  present,  free  from  anal;  head  without  fringes. 

Symphirus: 

a.  S«'ale«  not  minute,  ctenoid,  65  to  106  in  number;  domal  rays  8C  to  100;  anal  rays  70  to  87. 

h.  Soales  rather  large,  alK>ut  66;  head  4.:«;  depth  4.33;  color,  cloude<1-brown piger 

hb.  S^-ales  small,  moderately  I'tenoid,  75  to  105  in  a  longritiidinal  wries. 
r.  Dorsal  and  anal  pale  anteriorly,  becoming  more  or  lets  abruptly  black  posteriorly. 
(I.  Caudal  fin  abruptly  pale,  at  least  at  tip. 

r.  B<Kly  elongate,  depth  4.5  in  length ;  head  5.5.    D.  96  to  100;  A.  86  or 87;  scales  88  to  90.    Color,  grayish,  speckled  with 

bn)wn;  dorsal  and  anal  fins  black  on  last  tenth;  caudal  abruptfy  pale;  tiiw  of  fin  rays  vermilion. . .  marffinatus 

tld.  Caudal  tin  black,  as  is  a  large  part  of  dorsal  and  anal,  black  either  cimtinuous  or  in  form  of  large  spots.    Color, 

brownish,  often  mottled,  usually  with  more  or  less  distinct  darker  erossbands  and  with  longitudinal  streaks 

along  rows  of  scales,  sometimes  nearly  plain  brown. 

/.  Scales  rather  larger,  75  to  90.    Body  less  elongate,  depth  3.1  to  3.C6  in  length;  head  5.25  to  5.75.    Dorsal  88  to  95; 

anal  75 to 80 plagu9ia,'2«S 

cc.  Dorsal  and  anal  pale  throughout,  or  more  or  less  mottled  or  spotted  with  darker,  caudal  similarly  colored,  not 

distinctly  black.    Body  not  very  elongate,  depth  3  to  3.3:S  in  length.    ( Probably  all  varieties  of  .*?.  plagium..) 
g.  Body  with  dark  erossbands  more  oi  less  distinct;  fins  mottled  or  speckled;  upper  eye  slightly  In  advance  of  lower. 
A.  Dorsal  ra>'s  86  to  95;  anal  rays  75  to  80;  head  5  in  length;  depth  3.25;  scales  85  to  98;  erossbands  more  distinct  than 

in  related  species plagiuM 

hh.  Dorsal  rays  78  to  85;  anal  rays  70  to  72;  head  5  in  length;  depth  3.5;  scales  80  to  90.    Color,  light-brown,  with  darker 

crossbars,  which  become  obsolete  with  age pn^iUus 

gg.  Body  uniform  grayish,  without  erossbands;  last  part  of  dorsal  and  anal  with  3  or  4  oblong  black  blotches;  each  some- 
what larger  than  eye;  upper  eye  directly  above  lower:  head  5.66  in  length.    Scales  86;  D.  92:  A.  75. .  clUnneiieanu» 
Ackdia: 

aa.  Scales  very  small,  ctenoid,  each  with  a  medium  dark  streak,  which  simulates  a  keel,  but  is  not  a  ridge:  Huout  and 
jaws  naked:  fin  rays  in  increased  number. 
i.  Head  5.06;  depth  4.66;  D.  119;  A.  107;  scales  120.    (irayish,  ever>'where  mottled  with  brown ndmlotnu 

288.  SjrxnpliuruB  plagrusia  Hloch  &  Schneider.     Tongne-fiah. 

Head  5.25;  depth  about  3.5;  D.  88;  A.  76;  scales  90.  Body  rather  elongate.  Color,  brown, 
somewhat  clouded;  narrow  longitudinal  lines  along  rows  of  scales,  |X)sterior  part  of  dorsal  and  anal  and 
caudal  black;  dark  bars  on  dorsal  and  anal  in  direction  of  ravs.  The  black  caudal  has  In^en  considered 
the  mark  distinguishing  this  species  from  the  closely-relate<l  fonn  S.  pUtginm,  fn>m  which  otherwise, 
accrording  to  descriptions,  it  differs  but  little. 

Specimens  at  hand  from  Porto  Rico  show  nearly  all  grades  of  coloration  of  the  two  forms  which 
with  measurements  cover  pretty  well  tlie  two  si)ei*ie^.  But  all  of  tlie  Porto  Rit^n  s{)ecimens  are 
undoubtetlly  of  the  same  sjH*cies.  They  have  l>een  comjiared  with  si)ecimens  of  *S'.  phuj'nu<a.  The  few 
specimens  of  the  latter  examined  revealed  none  with  blac^k  caudal,  but  they  differed  in  no  other 
respect,  unless  j)ossibly  in  the  slightly  larger  head  and  eyes.  There  can  he  little  doubt  but  that  the  two 
forms  are  as  nearly  identical  as  are  the  two  names. 

Some  individuals  are  jilain  brown,  with  longitudinal  streaks  of  darker  along  rows  of  scales,  or 
with  distinct  broad  crossbars;  or  with  irregular  cross-mottling  not  arrange<l  in  definite  liands.  All  of 
thei?e  colors  may  vary  from  faint  and  light  to  very  dark  and  distinct.  The  tins  are  sometimes  nearly 
plain,  but  usually  with  more  or  less  numenms  narrow  dark  bars  running  in  direction  of  fin  rays.  Color 
of  caudal  rays  ranging  from  pale,  through  longitudinally  l>arre<l  and  dusky  to  very  black. 

West  Indies  to  Brazil;  common.  8i)ecimen8  have  been  taken  at  Havana  and  in  Jamaica;  in 
Porto  Rico  it  is  known  from  Palo  Seco,  Ponce,  Mayaguez,  Boqueron,  and  Hucares.  The  only  record 
from  Florida  is  *'  Off  Key  West,  in  about  20  fathoms"  (Garman). 
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yfeiiBureuwnUi  of  15  upecimen*  of  Symphunm  i^aijima,  shoirimj  tarUUions. 


Locality. 


Toul     Len^rthto: 


Ifiigth. 


MayaKiiez i  146 

D#i 92 

Palo  Still i  IJO 

!)•> i  108 

r>«» I       W 

IX* ,  108 

iKi ll»9 

Bwinenm 117 

Pone*' 109 

Do 9Ci.5 

IH» W 

l)o 85 

Do 68 

Hucarpii 90 

Do 91 


caudal. 
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KS 

113 

96 

H7 

100 
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^6 

K» 

78 

64 

85 
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[lead. 

Denth 

5.2.'> 

3.5 

.•).3:j 

3.  \i;y 

5.:« 

3.  U5 

5.  (ft 

:t.  i;i 

ft.  12 

3. 5 

5.6 

3.6 

5.  It 

3.5 

5.5 

3.5 

5. 15 

3.21 

5.25 

3.5 

5. 12 

3.25 

5.2 

3.:<7 

5 

3.  fi*» 

5.33 

3.5 

5.25 

3.5 

1 

D. 

A. 

Scale!*. 

CVilorof  tail. 

^s 

76 

i       90 

Klaek. 

90 

74 

?.♦ 

Pale. 

Ss 

77 

82 

Verv  hlaek. 

95 

SO 

Mt 

Rla<k. 

1     96 

75 

^7 

DiK 

1     *M\ 

St 

SS 

1)4.. 

!     9»i 

>ci 

Sh 

Do. 

1     96 

79 

M 

Verv  liuskv. 

u»i 

76 

H2 

Dii«kv. 

W 

75 

82 

Sliirhilv  diLskv. 

91 

75 

78 

Barnil. 

93 

"~ 

80 

Ver>-  slightly  du>kv 

9:i 

78 

78 

Plain  |»ale. 

92 

lO 

87 

l»ale. 

^ 

79 

82 

I>o. 

Plagufin.  Browne.  Jamaica.  445.  No.  1,  1756.  Jamaica. 

IHjturomcti It  plnifHmt  BIo<'h  «t  Sc-hiieider.  Sysi.  Ichth..  162.  1801,  Jamaica;  after  Browne. 

Arhinti  ornntiiM  Lac<>pe<le.  Hist.  Nat.  Poi.ss..  IV,  t>Ti9.  1803.  on  a  specimen  "uresente*!  by  Holland  to  France. 

Ptoffttgiii  tf*ffUatn  Quoy  A  Gaimard.  Voyajre  rranie.  Z<»oloffie.  2tO.  1824.  Ri(»  Janein*. 

PtaffUfin  brafiliftufitt  Afnisriz,  Spix.  Pix*.  BrH.«i1..  8i».  tab.  50.  1829.  Brazil. 

AphitrMia  omata.  Poey.  Fauna  Puerti>-Kir]Uena.  Wl.  18X1:  Stahl,  I.  c.  80  and  l»i»;.  188;i. 

Sffmjphurus  plaffuifia,  Jordan  &  Evermann.  2709.  189^. 


Family  LXXV.  AXTEXXARIID.^.     The  Frog-fishes. 

Head  and  Nidy  more  or  lew  oompressseii.  Month  vertical  or  very  oblique,  oi)ening  upward; 
lower  jaw  proje<*tinp;  jaws  with  c^nlifonn  teeth:  premaxiliarici?  pn.»trat'tik».  Gill-openings  small, 
I)ore-like,  in  or  l>ehind  lower  axiln  of  i)e<*torals.  No  ])^^eu<^obram•hiw.  (iills  2.5  or  3;  ekin  naked, 
smooth,  «)r  prickly.  Pectoral  menilwrs  forming  an  olbow-like  angle.  Pf>oudobrachia  long,  with  3 
actino.*«ts.  Ventral  (ins  present,  jugular,  near  t«;>gether.  Spinous  dorsal  <»f  1  to  3  sei>arated,  tentacle- 
like spines:  soft  dorsal  long,  larger  than  anal.     Pyloric'  cwca  none. 

The -4/«/^7m/»rii(/.T  crmiprise  alx>ut  5  genera  and  50  spe<*ies,  inhabitants  of  tropitml  seas,  ** living 
on  floating  seawt»ed,  and  enabled,  by  tilling  the  <-apacious  stomach  with  air,  to  sustain  themselves  on 
the  surface  of  the  water";  therefore  widely  disi)ersed  by  currents  in  the  sea.  The  different  spei'ies 
display  the  most  gmtesque  forms  and  appearance;  an<l,  as  Dr.  (liinther  well  says,  there  is  none, 
perhaps,  in  which  the  singular  organization  of  the  fish  is  mon*  distinctly  set»n  to  he  in  consonani*e 
with  its  habits;  an<l  then»  is  none  in  which  mimicry  and  pn>tective  coloration  and  organization  are 
more  strongly  or  m<»n»  beautifully  exemplifie*!.  **The  habits  of  all  are  e<iually  sluggish  and  inactive. 
Thev  are  found  in  all  warm  seas  and  are  verv  ba<l  swimmers.  Those  found  near  the  coasts  lie  on  the 
bottom  of  the  sea,  holding  on  with  their  arm-like  pe<*toral  fins  to  seawee<ls  or  stones,"  among  which 
thev  conceal  themselves.  Their  colors  and  dermal  filaments  n*semble  the  seaweinls  verv  cl<»selv  and 
render  the  fish  extremely  difficult  of  dete<*tion.  The  species  of  {lelagic  habits  attach  themselves  to 
floating  »Sargfiiftfum  or  other  floating  seaweed  and  are  carried  alK)ut  by  the  winds  and  currents. 

a.  Head  eomprewed;  a  ru«tral  spine  or  tentacle,  followed  by  2  lancer  ftpineii;  imlatine  teeth  develop«*«l:  dorsal  ^fnes 

diiseonnected. 

b.  Skin  nake<l  and  smooth:  ventral  fins  elonfoite Pterophryne.  161 

66.  Skin  (•«>vered  with  prieklw,  ventral  fins*  short ANTENNARirs,  162 

aa.  Head  cuboid;  a  single  rostral  ^ine  or  tentacle,  rei*eived  in  a  groove;  soft  dorsal  low Chaunaz,  163 

Oeniu  161.  PTEBOPHBTHE  Oill.     Moiue-flih. 

Bo<ly  smooth  or  scarcely  granular,  short,  s<»mewhat  compresse<l.  with  tumid  abdomen;  mouth 
small,  oblique;  palate  with  teeth;  wrist  and  pectoral  tin  slender;  ventrals  elongated;  soft  dorsal  and 
anal  vertically  expande<l. 

i^mall  fishes  of  fantastic  shape  in  the  West  Indies  and  the  Gulf  Stream. 

a.  "Bait"  on  first  dorml  spine  bifurcate  at  tip MMrto 

aa.  "Bait"  on  first  donal  spine  bulbous,  covered  with  fleshy  filaments ffibba,264 
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284.  Pterophryne  gribba  (Mitchill).     /SVi/w;  Pescador. 

Gamiari  refers  to  ttiis  species  eertain  sjHjeimens  obtaineil  in  Gulf  weed  about  Key  West  and  the 
Tortugas.  These  restMiihle  P.  hintrioy  ])ut  "differ  niarkeilly  in  certain  res|KH'ts.  The  }»ait  on  first 
dorsal  spine,  for  instance,  is  l)ulhous  and  covere<l  with  slender  fleshy  filaments  in  our  individuals,  but 
in  P.hinlrio  it  is  bifurcate.  P.  gihha  is  fairly  represented  by  Cuvier,  1817,  in  his  ChWonedi'mhre'ujiUns. 
The  formula  for  the  individuals  in  hand  is  I),  in,  12;  A.  7;  V.  5;  P.  10;  C.  9."  (Garman.)  West 
Indies  north  U)  Key  West  and  the  Tortugas;  not  seen  by  us  in  Porto  Rico  but  recorde<l  from  then* 
by  Professor  P<^y  and  Dr.  Stahl;  prol)ably  not  uncommon  but  often  confounded  with  P.  hislrh. 

LuphiiLH  (jibbuH  MiUhill,  Trans.  Lit.  and  Phil.  Soc*.  N.  Y.  1815,  I,pl.4,fl«:.9. 

Chironci^cs  lu'vigatuit  Ciivier,  Mt'm.  dii  Mum.,  Ill,  12:?,  pi.  1(»,  lig.  l,1817,l^uth  Carolina. 

tCfdroHecUsfunintaiin  Baron  J.  W.  von  Miillor,  Reinen  in  don  Vereinigten  Staaten,  Canada,  und  Mexico,  Band  I,  IW, 

18<>4,  in  floating  seaweed;  no  exact  Imrality  8tate<l. 
Pterinihriiue  Unigata,  Toey,  Fauna  Puerto-Riquena,  3-10,  1881:  Stahl,  I.  c.  7Uand  165,  1883. 
Ptcruphnjm  gibba,  Jordan  &  Evermann,  1.  c.,  2717,  1898. 

Oenui  162.  ANTENKARIUS  Lac^pMe. 

Body  oblong,  compressed,  ver}' deep  through  cx.'cipital  region,  tajiering  iKihind;  breast  tumid; 
mouth  rather  large,  more  or  less  oblique,  or  even  vertical;  cardifonn  teeth  on  jaws,  vomer,  an<l  palatines; 
eye  small;  skin  with  small  graiuiles  or  spinules,  these  usually  forke<l,  and  numen)us  fleshy  slii)s. 
First  dorsal  spine  develoi>e<l  as  a  small  rostral  tentacle;  second  and  thinl  <lorsal  spines  strong,  covere<\ 
with  skin,  with  numerous  fl(»shy  filaments;  s<^>ft  dorsal  high  and  long;  anal  short  and  deep;  caudal  fin 
rounded,  iKHlunde  free;  pectoral  fins  wi<le,  with  a  rather  wide  wrist,  at  lower  posterior  angle  of  which 
are  the  very  small  gilI-o}>enings;  ventral  fins  short. 

Fantastic-looking  fishes,  very  numerous  in  warm  seas,  especially  in  jmrts  of  the  sea  with  floating 
vegetation;  not  rarely  indivi<hials  are  found  far  from  their  native  latitudes,  carrie<l  by  currents  to  the 
coasts  of  Norway  and  New  Zealand.  Their  |)ower  of  swimming  is  very  imiKjrfect.  When  near  the 
coast  they  conceal  themselves  among  corals,  stones,  or  fucus,  holding  on  to  the  ground  by  means 
of  their  ann-1  ike  i>ectoral  fins.  The  extraonlinary  range  of  some  of  the  si)ecic«  which  inhabit  the 
Atlantic  as  well  as  the  Indo-Pacific  Ocean,  is  the  consequence  of  their  habit  of  attaching  themselves 
to  floating  objects.  Their  coloration  is  so  similar  to  their  surroundings  that  it  is  hanlly  i>ossil)le  to 
distinguish  the  fish  from  a  stone  or  coral  covere<l  with  vegetation.  Their  way  of  attracting  and  seizing 
their  prey  is  evidently  the  same  as  in  the  other  fishes  of  this  family.  Almost  all  the  siKJcies  are  highly 
coloreil,  but  the  pattern  of  colors  varices  ex cein I ingly.  These  fishes  do  not  attain  any  considerable  sizt*, 
and  prf)bably  never  ex(!ee<l  a  length  of  10  inches.  A  great  numlwr  of  sjx*cies  have  l)een  distiiiguishe<l 
by  ichthyologists,  but  probably  not  more  than  twenty  are  known  at  present.     (Gunther.) 

A  dozen  American  spetdes  of  this  interesting  genus  have  l)een  recognized,  9  of  which  occur  in  the 
West  In<lies.  The  other  8  are  found  in  the  Gulf  of  California  and  southward  on  our  Pacific  coast.  Of 
the  9  West  In<iian  species  only  3  have  as  yet  l)een  taken  in  Porto  Rico. 

a.  BuIbouK  tip  or  "  bait"  of  first  dorsal  spine  simple,  undivided  at  tip. 

b.  Skin  smoothish  except  about  eyes;  first  dorsal  spine  siiort.  second  rough.    B<xly  brown,  with  whitisli  h|H>t.s:  no 

ocelli inoi>»,  285 

W>.  Slcin  wilii  prickles,  velvety  or  shagreen-like. 

c.  l»rickles  simple,  none  of  them  bifid. 

d.  ('olor  black:  tips  of  fK*ctoralK  and  ventrals  and  one  or  two  spots  on  8i<le  white  (prickles  luidescrilK.**! ) principh 

(Id.  <'olor  dusky;  dorsal  with.'iix'elli;  caudal  with  many  s|>ots:  first  dorsal  longer  than  st.'cond;  nodermal  flaps,  fritthrufiu:* 

cc.  Prickles  or  8pinul(.>s  on  b<Mly  mostly  bifid. 

e.  Body  with  3  large  ocelli,  1  on  dorsal,  1  on  cau<lal.  and  1  on  middle  of  side,  Ijcsides  many  black  sih>i*<  and  streaks. 

tip  of  first  dors»il  spine  fringe<l;  mouth  largely  black  within iKtUnltut 

aa.  Bu11k>us  tip  or  "  })ait"  on  first  dorsal  spine  bifid  at  tip;  skin  shagreen-like. 
/.  Color  reddish,  with  brown  spots,  tlu»se  aljout  eye  radiating. 

g.  Dermal  flaps  numeroas  on  body;  spinules  on  skin  short  and  stiff,  rendering  surface  Hliagrecn-like scabr.r,  2^ 

gg.  Dermal  flaps  few;  spiiniles  on  skin  longer  and  slender,  rendering  surface  velvety tigrin 

ff.  Color  uniform  black:  surface  of  IxKly  rough,  shagreen-like;  inside  of  mouth  white;  first  dorsal  siune  short,  little 

longer  than  second « uttingii,  '2S7 

cuui.  Bulljous  tip  or  "  bait "  of  first  dorsal  spine  trifld. 

h.  First  dorsal  ray  twice  as  long  as  setxnid  and  as  long  as  caudal;  Mdca  with  numerous  black  (K'clli,  iH'sidcs  other 

streaks  and  dark  spot.s;  skin  sm(K)thish multuMrtlatug 

bh.  First  dorsal  spine  barely  one-half  longer  than  second;  shorter  than  caudal;  sides  with  dark  streaks  and  reticula- 
tions; a  large  ocellus  under  middle  of  soft  dorsal;  body  rough,  with  shagreen radiosus 
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285.  Antennarius  inops  Poey. 

D«»I>th  2.75  with  (raiidal.  Skin  1ii8trout<,  wiKM)th,  exivpt  for  wunc  iM)inttf  lK»hin<l  and  Ik.»1ow  eye; 
thini  of  first  8  dorsal  rays  lai>rct«t,  iti*  nienil)rane  not  rt»arliing  to  vent;  second  ray  also  large,  hut 
shorter,  plactil  l)etween  eyes;  first  sjune  deveIoi)e<l  as  a  fishing-rtxl,  filiform,  ending  in  a  small,  mem- 
hninaeetMis  lol>e,  ita  base  <'lose  to  tliat  of  gei'<jnd,  and  then'fore  distant  from  end  of  snout,  it«  sjjine 
short,  tip  not  reaehing  mid<lle  of  second  spine;  short  tentacles,  like  horns,  on  anterior  j>art  of  thin! 
sjnne,  over  ncistrils  and  under  mouth;  itaudal  nmndtMl;  jKH'toral  so  joine<l  tliat  it  can  not  In;  turne<l 
forwanl  lis  usual  in  this  group,  but  rising  obliquely  Ijackwanl  and  upward.  Eye  slightly  longer  than 
snout;  mouth  brown  within. 

Color  bn»wn,  with  white  s]H)tsim  Ixxly  an<l  me<lian  fins,  fi  of  the  largest  of  these  ejicli  with  the 
(vnter  yellowish,  largt»st  from  once  to  twi«v  <Iiamet4T  of  eye;  si)ots  on  dorsal  fins  small;  eye  golden. 

This  sjKJcies  n»aches  a  length  of  alx)ut  J5  inches.  It  is  known  only  from  Porto  Kiix>,  whence  it  was 
originally  desi'ril)e*l;  not  obtaine<l  by  us. 

Anlt  nttarimt  inop«  Poey,  Anal.  S<k'.  Em|>.  Hist.  Nat..  X.  1>nM.  MO,  Torto Riar,  .Tonlaii it  EviTmaiiii.  1.  r.,  'I7\s,  l?<9h, 
f  Antcnnariui'  jtortoriccnsis,  Stahl.  1.  v.,  •J46,  1S82,  I*ort«>  Uico, 

286.  Antennarius  scaber  (Cuvier). 

(Plate  4S.) 

I).  111-12;  A.  7;  P.  9  or  10.  Anterior  ilorsal  spine  as  long  as  setvmil,  and  provide«l  with  2  long 
ami  thi<'k  cutaneous  fiaps  at  its  ti]>;  third  dorsal  .''pine  not  continuous  with  the  soft  dorsal;  soft  dorsal 
fin  terminating  at  wmie  distamt?  innu  the  caudal,  its  last  ray  not  extending  to  root  of  cau<lal,  if  lai<l 
V»a<'kwanl;  dorsal  sjjines,  head,  Iwck,  ami  sidi»s  of  Innly  with  more  or  less  numerous  cutaneous  fringes, 
thos<*  of  dorsal  spines  wmietimes  fonning  a  dense  cluster;  skin  very  nuigh,  covere<l  with  small  spines. 

<.Jround-i-olor  yellowish  or  re<ldish  brown,  brightest  on  liack  and  imderneath;  Ixxly  covere<l  with 
largt»,  irregularly-roun<le<l  or  <»bl(mg  bniwnish  s|M>ts;  lu»ad  with  similar  oblong  s|M)ts;  a  series  <>f  9  or 
10  brown  lines  radiating  fn.»m  ]>upil;  fins  all  light-brown  or  nisy  at  Irase,  jmler  <»n  <listal  jwrtion,  each 
with  a  numl>er  of  large  roun<lish  black  or  brownish  sjKits,  <larkest  on  anal  an<l  iKvtoral;  a  series  of 
l»ale-greenish  blotches  on  interradial  mend)ranes  near  outer  margin  ot  each  fin;  Ijait  i>ale-yellowish, 
stem  |»aler;  second  and  thinl  dorsal  spines  rich  brown. 

A  fish  <»f  small  size  fnmi  the  Caribliean  Sea;  known  from  St.  Lucia,  Martini(iue,  and  I'orto  Rico: 
only  one  s|K*cimen,  3  inclu^  long,  st»ine<l  on  the  coral  reef  at  Mayaguez. 

Chinfntcttin'rulKr  VMvivT,  Mom.  Mus..  III.  -125.  pi.  16.  tig.  2,  1S17.  Martiiiiqui*. 
Antcnuariu*  fcabcr,  Jonlan  «k  Evermaun.  1.  c,  'Si'il,  18»s. 

287.  Antennarius  nutting^  Gannan.     ''MHreit-latjn.'* 

(Platk  4U.) 

I).  111-12;  A.  7;  V.  5;  P.  11;  C.  9.  In  form  this  si>ecies  is  shorter,  more  massive  anteriorly,  and 
less  compresse<l  than  either  -1.  oreUatujt  or  A.  nufiiMm*.  A  tranverse  se<*tion  a<*n)»«  middle  of  Innly  is  a 
nearly  equilateral  triangle.  Caudal  region  short.  Hea«i  nearly  as  wi<le  as  high;  chei'ks  swollen;  fore- 
head rather  broad,  eonvei^ging  forwanl  on  e<lge8.  (kripital  concravity  wide  and  deep,  free  from  si^ales 
in  a  wide  space  Ixilow  ends  of  first  and  second  dorsal  rays,  this  bare  spaiv  l>eing  appari'iitly  for  the  recej)- 
tion  of  the  flivhy  bait-bulb,  which  latter  has  2  elongate  Iol)es.  Snout  as  long  as  orbit,  broad,  truncate; 
chin  vertical;  symphyseal  knob  prominent.  Mouth  wi<le,  subvertii-al.  Eye  email;  orbit  twice  as 
long,  hanlly  more  than  one-half  inten)rbital  8i»ace.  First  an<l  se<*ond  dorsal  rays  equal  in  length,  not 
inclusive  of  the  2  elongate  fleshy-fringed  IoIk^h  sunnounting  first;  l>a.se  of  first  ray  standing  forward 
prominently  over  mouth,  Ix^ing  fnn;  for  st^me  <li8tanct»;  greater  portion  of  secoml  ray  free,  while  the 
thinl  is  connectetl  with  the  dorsum  by  the  skin,  from  Ijase  ni^rly  to  tip.  This  last  ray  is  larger  than 
either  of  its  fellows.  Soft  dorsal  large,  middle  rays  longest,  as  long  as  distance  fn^n  maxillary  to  hind 
inlge  of  ojwrculum,  or  as  long  as  rays  of  caudal  fin;  fin  not  reaching  l«u'k  to  luLse  of  caudal  rays,  fringed; 
liiml  margin  of  caudal  convex,  fringed;  anal  UKMlerate,  rays  jirominent  in  the  margin,  fin  with  a  blunt 
angle  on  outer  edge,  subtending,  when  lai<l  up  against  the  tail,  oni»-fourth  or  more  of  the  length  of  the 
caudal  rays;  rays  on  jxM'toral  fins  extemling  out  l>eyond  margins  more  noticeably  than  those  of  other  " 
fins;  ventrals  small,  in  most  instances  with  (>  iK)intson  outer  margin,  in  onei-afK?  having  but  5;  greatest 
length  of  caudal  nearly  one-fourth  of  total  length;  length  of  i^ach  maxillary  two-thirds  of  caudal;  scales 
short,  small,  cloeenset,  hamh  to  the  touch,  having  none  of  the  velvety  ap^>earance. 
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Culor  in  lift':  Entire  IxHiy  Hnd  liciul  SKil  liaetM  ot  all  Sdh  black,  witli  waaliingiiF  ruHty-browaish; 
middle  of  ilorMil  tin  untl  ouU'rjmrts  of  other  Rntt  more  nitity;  iiiai]gin  of  dongtl  lilaok;  eaeli  of  the 
other  tins  willi  n  ili:<tiii[-t  hut  narrow  i-reAiuy- white  Ixmler;  bait  wliile;  iiieide  of  mouth  black. 

Until  now  this fliihwtM  kuuwii  only  from  the  Bahama  Bankit,  when;  the  ty[>u  was  <i)lle<.'t«il  by  the 
Muttiii);;  oxiieiiition.  Two  Hii«:imeii»,  each  aiioiit  1.75  inches  long,  wvn-  obtained  near  the  eorai  roel 
at  Mayaguez,  in  iM)ni|iaiiy  witli  the  npoeiineii  of  .1.  miiUt. 

Anlnmariia  ixHllim'"  UaruiHU,  Bull,  Innu  Lh),,  Nhi,  HM.  ln9K.  H3.  {.1.  1[.  linrM  Biitiaiuo  Bauk.;  J..r<lHii  &  Evernunn, 
!,.■.,  ■-■M,  1R9K. 

Obbu  IBS.  CHATTKAZ  Lows. 

Head  very  lar^t-,  deprewH.-d,  I'libiiid.  Mouth  laiye,  sitbvertieal;  jawa  an<l  palate  with  bands  of 
small  teetli.  Skin  with  nmall,  pliarp  iipineH.  SjiinoiiH  dorwil  reiluixfl  to  a  nuall  tentacle  above  itnout, 
retractile  into  a  groove;  i>oft  ilorivl  iniHlerale,  Inw;  anal  !<liiirt;  ventraU  Hmall.  (iilli<2..i;  no  |>*cudo- 
brnDeliiie.  >[aciferonM  ebannels  very  i-onxpicuniifi,  lateral  lint*  iironiincut,  undulate;  anoth«>r  acriea  of 
niueoUM  In1)cs  extending  from  lower  jawa  to  axil;  ntill  another  extenilin^c  liaikward  from  gnout  and 
maxillary  to  a  point  behind  eye,  when  it  (;ea»ei<,  uniting  witli  a  vertieal  line  which  extendi)  from 
lateral  line  to  lower  line,  thef<e  lines  thnH  inclosing  a  iiuadratf  area  on  elieek,  Gill-o[>emng  small,  well 
behind  jHi'torul  under  front  of  wift  dortnil. 

Small,  fantactir,  cieeivsea  fiplief. 


'""^^aa^^ 


'   "^-^K^^- 


388.  Ohaunax  picttiB  1.<iwe. 

Head  l.fl;  depth  2.5;  D.  i,  11;  A.  5;  P.  II;  V.  1;  C.  7.  fUoitni  leiitii.le  nhorl.  | nil h-et late; 
muciferouH  vlumnelx  appearing  an  ohain-like  rows  oF  I'iti;. 

Color  in  tfpiriti>:  Pale,  with  faint  roHVHhadei'iteri'ifiting  on  liai'k,eanilal  i>c<lunrle,  and  (<ide>>  of  head. 

Dee|>  waters  of  the  Alloiitie;  known  from  Maileira,  Soitdan,  CVipe  Verde,  BarlmdoM.  off  Rhode 

leland,  and  elBewhero  in  the  Gulf  Stream,  in  lliO  to  42K  talhoinH.     Our  tiingie  njiueinien,  2  inches  in 

lenglh.wafltakeninthcbeamtrawlat  Fish  Hawk  station  G070,  f)  milt's  from  Mayaguex,  in  2^)  fathoms. 

r.^nHHiu-pu'ruii  l»W('.  Tninn,  Zwil.  Sik'.  l»nil,  IMii,  339,  Madeira;  Jvrditn  &  ETprnuinii.  I.  u..  ■ST'H.  Iti!^. 

rclmaKiuJImMiUut  HElgeiidnrf,  SUiIht.  Tii'K.  Nntiirf.  Freunilc  ISn,  W.  Sen  of  Ja|«in. 

rClkauiKu  RuOin^i  Gamwn,  Bull.  I^b.  Nut.  Ill>-(,  Itiwn  t'nlv.  tSW.  His.  near  ShiiiI  Key  llKht.  Kli.DiU.  In  IX  lathumL 

Family  LXXVI.  OGCOCEPHALID^.  The  Bat-fisfaes. 

Head  very  bniad  and  dcprt'sseil,  snont  nioreiir  lew  elevatisi,  tnmk  tiborl  and  lileiidi-r.  Mouth 
not  large,  pnbterniinal  or  inferior,  lower  jaw  iiieluded;  tis'th  villiform  or  <MrdiforKi.  (iill-niieniugs 
very  small,  almve  and  iM-hiriil  axils  of  jieeloral  finn.  Itiidy  and  htad  i-overcl  with  Imny  tubercle*  or 
K|iines.  SpinoiiH  dorwal  rcilni'ed  to  a  itmall  rostral  tentacle,  which  is  retractile  into  a  cavity  under  a 
prominent  pnicess  on  foreheail;  in  one  genus  the  nistral  tentacle  is  olwolete;  soft  dorsal  and  amil  fins 
small  and  f-hort;  ventrals  well  dt'velo|)ed;  pectoral  lin  well  developed,  its  base  strongly  angled,  with 
long  pseudohrachia  and  3  ai^tiuosts.  Branch ioBtegals  5;  no  pseudobrancbiie.  There  an^  8  genera  and 
about  30  Bpeciet)  of  these  fishes,  ubiefiy  American,  some  of  them  in  the  deep  sea. 


Fill.  HI.— 'fci.ipiT(,*-if".  T'j^rti'i'..  Irrflil  vk-w. 
0«nni  164.  OOCpCE?H&LI)B  Finsher.     Sam  Ba». 

l;..|v  ^(..iili^h.  lar-riiik'  IwkwHnl:  lir.-t-l  v<-rv  l<r<«i.|  siikI  .Ii-|>n->M'<l.  trii)ii-.nilnr  |.,  (nnn.  lon-hraH 
t-Wvul.-.l  :ii..|  i.r.Mluir<l.     Kv,-,<  law.  lutir.il.     M-'>lli  nillii-r  Miiall.  !^iil<lnlVri..r  ni..!.  ■  ..  .,.ii:  villif-mi 

Uvili  in  l«in.ls.  ..n  juw^.  v. r.  aii.l  |utlatim->.     Skin  ..»vn-l  wiih  r..iiu-li.  l-»iy  xiUr. It-s.     I>'<rxil  ami 

aniil  till;!  wry  small;  nc-trul  li-iitai'l<-  |iitwiii.  n-lnMik-  iiiln  a  iiuity  iimli-r  !i  Kmy  timiiitiKrnit.-  nn 
li'Tvln-aif:  vi-jiinilii  |>rm'iil,  i.  -i,  wvH  st-]wp.ir."l:  [■.i-inral-  larLT.  plai.!-"!  Ii>in>:i<[]taliy.  (iills  2.5.  So 
air-l.]a.|.t.r:  »■>  pylori.-  <-.i-<ii. 

TrT,|.i>-.il  Aiiii-rica.  in  ^liall<>u  uutcr.    Small  ii^h.>  -i  sin-..nilar  fnnii.  ofK-ii  rtiRifU-l  l>y  ilir  ii;n<Tunl 


I.  gnuui  tbvn.  ruvinil  lul>rn-le  mlui-ed  la  ■  buiiun-llki'  rtttn-nle.  whirli  if  ^^^n 
F.  <.'.  B.  19U>-:£ 
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280.  O^cocephalus  vespertilio  (Linnjeus).     BtU-fish;  Diablo;  Mwrci^lago  de.  Mar, 

Head,  fwiii  tip  of  upper  jaw  to  gill-<)i>eninj?,  nearly  one-half  the  length;  depth  5  in  length  from 
upper  jaw  to  ba^»  of  caudal;  wi<ith  1.8;  D.  4;  A.  4;  rostral  process  from  6  to  10  (9  in  our  specimens 
from  Havana);  pectoral  4.5;  ventral  6;  caudal  4.25.  Body  stoutish,  much  deprei«eil,  rostral  process 
longer  than  in  other  si)ecies,  variable  in  length;  mcmth  small,  maxillary  reai'hing  nearly  to  posterior 
margin  of  eye;  villiform  tet^th  in  liands,  on  jaws,  vomer,  and  palatines;  interorbital  flattish,  its  width 
less  at  anterior  end  of  eyes  than  at  |)osterior;  rostral  groove  longer  than  broad;  body  covertnl  with  bony 
protul>erances,  varial)le  in  size,  and  not  very  definite  in  position,  lower  parts  with  a  shagreen-like 
covering;  ixKsterior  e<lge  of  pectorals  much  l)ehind  middle  of  l)ody;  ventrals  long,  reaching  outward  to 
edge  of  the  disk-like  anterior  jiart  of  l)ody;  origin  of  dorsal  over  posterior  edge  of  ptK^toral;  anal  under 
vertical  of  tips  of  dorsal  rays,  and  reaching  nearly  to  bast>  of  caudal.  Pale  grayish-brown  alxne,  reddish 
below;  Iwictk  with  round  l)lack  s|K)ts,  conspicuous  in  life,  but  growing  fainter  and  sometimes  disappearing 
in  spirits;  U'Uy  in  life  :i  rop|H^ry-re<l;  pectoral  nearly  plain  dusky. 

West  Indies,  north  to  the  Florida  Keys;  common  in  shallow  water.     Length  12  inches. 

Recorded  from  Porto  Rico  by  Professor  Poey  and  Dr.  Stahl.  Here  descrilKHl  fn)m  a  specimen 
from  Havana,  Cuba,  alx)ut  10  inches  in  length.  The  length  of  snout  is  subject  to  great  variation,  but 
it  is  never  short  and  button-like,  as  in  0.  radiatus. 

Lophitic  veepertiliu  Linnieus,  Syst.  Nat.,  ed.  X,  1,  '£Vi,  1758.  American  Seas:  after  lAjphius/ruiUl  nnicomi  ot  Arledi. 
McUthara  lotujinuttrii  Cuxier  &  Valenciennes,  Hist.  Nat.  PoIrm..  XII,  452.  1837,  Bahia. 
Mnllhe  vrsj^rtilw,  Poey,  Fauna  P»iorto-Riquefia.  311,  1>W1:  .Stahl.  1.  c,  79  aiul  165, 1883. 
Ogcoccjthdlug  w^])€rtUiu,  Jonlan  <Sc  Evennann,  1.  c,  L'737.  1898. 

Oenni  165.  HALIEXJTICHTETS  Poey. 

Disk  sulx'ircular,  anteriorly  conliform,  hea<l  merging  into  Ixxly,  very  large  and  much  depressiil; 
cranial  jKjrtion  not  elevated;  interorbital  sjiace  low  and  narrow;  eyes  partly  sui)erior;  mouth  terminal, 
horizontal,  jaws  subequal,  the  lower  jaw  nearly  semicircular;  teeth  tine,  on  jaws  and  palate,  (lill.**  2.5; 
no  gillrakers;  gill-openings  anterior  topectonil;  rostral  tentacle  very  small,  rectractile;  dorsal  and  anal 
few-raye<l;  pectoral  large;  (*ari>us  slender;  caudal  roundeil;  skin  above  sparsely  armed  with  stellate 
tubercles;  lower  surface  smooth. 

a.  Surface  of  iMxiy  coverwi  with  browniHh  reticnlatiuns aciUt\Uu»,  290 

aa.  Surface  of  iMMiy  bhickish,  not  reticulate;  jKH'toml  with  a  bnmd  black  tmr. 

b.  Eye 4;  iiiten>rbital  2  in  eye;  nostrils comiMiratlvely  remhte itmithii,  291 

bb.  Eye  Knialler;  interorbital  narrower;  nontrils  nearer  ti^ether caribbieut 

200.  Halieutichthys  aculeatus  (Mitchill). 

Head  1.8;  depth  6;  eye  5;  interorbital  1.8  in  eye,  8  or  9  in  body;  D.  5;  A.  4;  i»ectoral  of  17  rays, 
1.5  in  head;  caudal  of  9  rays,  1.6  in  head.  Disk  about  as  broad  as  long,  its  breadth  eciual  to  distance 
from  tip  of  snout  to  l>ase  of  last  <lorsal  ray;  Ixxiy  above  with  many  conical  spines  with  stellular  bases, 
those  at  edge  of  disk  usually  S-jwinted,  divergent;  Ixxly  smooth  below;  snout  very  short,  obtuse, 
bridge  over  rostral  cavity  with  a  3-pointed  spine  in  front,  a  simple  smaller  one  on  each  side;  simple 
spines  upon  each  supraorbital  margin,  and  a  row  of  about  5  on  lower  margin  of  eyel)all,  attached  by  a 
fleshy  flexible  membrane;  many  slender  filaments  on  edg^of  disk  and  sides  of  trunk;  supraoral  cavity 
with  a  club-8hai)ed  tentacle. 

Color  in  spirits:  Body  white  below,  darker  al)ove  with  obscure  brownish  markings;  pectoral  and 
caudal  with  3  dark  bars,  outer  widest  and  darkest,  the  2  inner  of  the  pectoral  obscure  in  our  si)ecimen^ 

West  Indies,  (lulf  of  Mexico,  and  Gulf  Stream,  in  water  of  mtxlerate  depth.  One  sjiecnmen,  2.75 
inches  long,  taken  by  l^eam  trawl  in  75  fathoms  at  Fish  Hawk  station  6063,  off  Mayaguez,  January  20. 

Lophine  nrulratiis  Mitchill,  Amer.  Month.  Mag..  II,  1818,  325,  Straits  of  Bahama. 
Ualietdichthys  acukattu,  Jordan  <Sc  Evcrmanu,  1.  c,  2739, 1898. 


THE   FISHES   OF    PURTO   RICO. 


291.  H&lieatichthys  unitliii  Evtfnnaiin  A  ^larvh,  i 

H«i.i  ••:  .lipili  li:  fVf  4:  inten>rliital  :.'  in  v\v;  D.  l-j;  A.  4;  T.  1 
f-  Uf  in  //.  'filial  <tii.  llif  antfriiir  i-iljjt*  lifiiii:  iimn- 1- 


;  V. 


;  C.  !'.     B<"iy  not  sn 


triiir  iiljjf  licini;  nmn-  i-vi'nIv  niiimU*).  tlie 
unil  llif  |><>i'lcH>irunKlc;^lcwralifnt:  i'pin(ii<inl»>ly><riiallaniliilii>inin'.  thoM- 
tail  wni>"lli,  witliiinl  npintii;  ."mint  l)n>iiil;  nistral  spine  Muull:  uye  very  laiye:  intcnirbital  ((pace  wiiLf : 
maivi"  "i  \'»\y  with  a  [irouiinent  friufif  «f  lilaiiienti'. 

l'i>ii.r  tiiiK-h  as  in  //.  •wleiiln*  but  liKlittT  ami  witbont  any  n'tii-niatinns:  ]inixiniariiai[  nf  jiw-tiinil 
(iaU<.  tiii-nalirMil  jcl-Nack  lianiloiialiont  ninenf  the  inlf muliul  nifuibraniv unly  (Ibe  rays  >x-iii^  [«!«;), 
the  uiitf  r  fourth  pale;  I'andal  pale,  )*)nie»'hat  ilark  at  tip. 


Thii'  I'liei-iw'  w  cltwe  t-i  //.  ••nrilAii'i-  iiannaa,  from  wliiili  it  differs  in  the  much  larger  eye,  wider 
intemrliital.  more  re It'  ntiMrilr"  and  the  iMlnration. 

One  Kim-inien,  the  type  (Xh.  4^137,  ('.  S.  N.  M. )  AM  inches  l"n(r.  mllecteil  by  the  fWi  Hatrk  at 
Station  HOKi,  in  May:^niez  Harlior,  in  75  fathnniH,  taken  >>y  the  lieani  trawl  on  mnd  an>)  coral  hnttom. 

Vi'e  naiiii-  this  inti-restink!S)iii-ii-sf'ir  I>r.  Hugh  M.  Smith,  chief  uf  the  Diriaion  uf  Si-ienti He  Inquiry 
of  tlie  United  Slatei>  Fieb  Conuuittion. 


I  X  I)  K  X 


abili1irminli..'=^l»iiri>-onm "Jfc*  ;irriim-»ii>.riiharirhthys :;l1» 

Ahinl^Mijf IT.'JL'  iin-naHi^.  F'riacniilhuo lt>*i 

Ni\)tthii> Jli. 'JlT  Arniyji«!i» \S7 

Ai-nr-A  Avrt 171  Arnlni :;7 

iiiMTi »^i.  F*i«T«>^r«»r>ri{i I'.*,  -l*  Am »yi • >, I'l . :>.  In 

ArliiriK  iu<rriiitu«> :i:U>  AiiUmmi^  iM-r-jiitMllatu^ w. 

liiUMtii> •>''J.:^>:!1  :i>4'i'i»iiitii-.  IIi>l<M'('iitrii«> ll.s 

Acknowh-ilifimMils ».  A^yninn'tnui  liiiiiMiiiuni u* 

;u*uii.-j!U'-.  Ilalii'Utirhtbyo :•:;•»  Alhfhna  ui-.ia Ill 

aciiiiiiiiadio.  Ki|ih*^ *-_*■_•                         lal>i«p>. Ill 

A'MiMiii.  Maltlirw  <i «•                         "lii"*. llU 

aul«'«-«Mi>ioiii>.  r.piiu-|>lifluo IVj  »tlaiilir-ii>.'l'ti:'|M>ii Si 

ailii>lu«.oi>liiirHi<>ii "_'ly  Alya  --i-ahr:! !.'> 

Ai'-toUitin*  iiariiiari *>'  Ainhi-Tw^iiii*  vtahJi ::i(; 

A>!«»i»«"*'t«iinU'*  nil  lilt  ii-i>Ia I'*.  11 1  Aui-liciiniiiiTii^ :i\ 

Ak^uhVAUx l'*. :il.  I'»                                    al)ii<'auihi> [\\H 

AKiiaji l'>7                                     riiiL'iilalii- Jl. :;!.'» 

Atr>i«>  HMriia'* 1«>                                    fajanl«» ;;i;I 

Atfiuninu 1V»                                   la"M-ialu«' :>!.> 

A^iij«>ii W                                  rulN-M-rii> ;{14 
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an»iiiu-iiii>.  I.><-<Mli>iili'* T"*  aunmilN'i)-.  KhninlMiiiliu-o isi 

AUmla  vuliK*^ *^-'  Anxi*.  ilia/-inl li».  IJL* 

uUmiii).  Ilainulnii 1V»  AwaiHi-*  taia«-iia I'^.'jy? 

Alj,'arri»li«i ."Jl  aya.  Niiniia-iii«. 174 

Alfnirnilm.  l*iima  lU- *»  Bainlii'Un  niiirhiis 21.s 

AlplKMt"^  «'lilori>i»U'nj> l'*-')  Kjtliaina  IjiiK-ok-l 00 

Aliiicni  MTipirt ■-•'SI  iHihiaim", Tt.uthi«> L'.Vl 

aliiiUH.  A|H»);oiiichlhyo HI  l»aliiviiM>.Cy|r.iliirii^ llM 

aiiali>.  Ni-^mi.t  ni- -''•.  17«i  Ktijniiatlo 'M2 

AfiaHi* •'•  l»MJniia«li'.«'aIaimi> -Ml 

AiuUiKi  I  Vlaila *^»  Kikt-r.  A.  H 


r. 


A  mill  ivx .  SI  ri|K-«l ^'^  li^ilajii ;::;.  101 .  102 

Anj:il  li>li '-*•*•  Balao 102 

Aiiifi'l-tMi.  niu." iVj  lialilwiii.  A .  H .*..  :.l.  ir.l 

Aii«-'ili«ht  liyi  tiliairis iVj  IwiMwini.  PrioiUMl*  ^ lt',0 
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I^rlinolaiiinL<«  iiiaxiinii*» '£.W 

Lartt>phryi«  liil^au(lalb< 2t»l 
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Laot(>i>hr>'s  tricomia *264 

triKoniu< 2ii3 

Iriqiieter 2r)'2 

Lady-flwh  «2 

lievitpitUM,  LagoeephaliLS 2C6 

Lagrt  r  to 9 1 ,  92 

Lag(X'ephaluM  hwigatiLs 2fj<> 

lamproticnia,  Jt^iikinsia 84 

I-Aiieelet,  Bahama fiO 

West  Indian 59 

Lancet-fish ISTvl 

Lane  Snapper 178 

LarimiiH 4 

brevieejw 216 

laticeps,  A  thcrina Ill 

latiroHtriH,  Trichwhiw 25 

latiu,  Caraiix lltJ 

Loather-fif»h 2.'>k,2.'V9 

lA-ttthcr-jjM'k 127 

Lcbrancho  112 

Le  Fevre,  (ifo V 

Icfroyi.riaema 207 

Leptooephalu8  congor 70 

lepturus,  Triehiunw 125 

leucwtictiw.  Eiip<»mnrentnis 22r» 

Lija  (Colorado 258 

Lija  Trompa '201 

limbatiiif,  C^aroharhinijs 62 

llncatiw,  Achinis 22,  XU 

Ciorres 17 

Uon-fish 277 

IJ«a  Francesa 81 

Little  Bhie  Henui 16 

Liza 17,33.112, 113, 25K,  259 

Lizanl-fU«h 92 

I^)l)OteM  snrinaniensis 17, 164 

Lwal  FiNhorit^ 33 

In  vostigationH 15 

Loggerhead  Turtle 25, 41 

lorit(»,  Spariwnna 240 

Lore) 2:ttl,  2:W,  240, 241 ,  24 1 

<%>lorad<> 239 

Verde '2:w,240 

hieayanum,  ANvniniet  n>n 60 

liinatiw,  IMat<»i»hryH 322 

Lu«iulll«) 40, 76 

Lutianidie 53 

LyciwIontiK  albimentis 78 

f  unebrix 77 

j  orda  n  i 78 

nioringa 77 

lyolcpi«,  Stolo]»liorus S9 

lyrieiis,  (tobius 295 

Maeubl 82 

Machete 125 

Machueh) 86 

mackayi,  Siphostonia 107 

Ma(>kerel,  Frigate 122 

Spanish 123 

Yellow 1 32 

macrolepis,  PontlnuH 280 

macrophihalinn,  Sardlnella 85 

macn)8toninin,  Hiemulon 186 

maciilatUA,  AiiIostomiiN 105 

Dormitator 289 

Scomberomoras 'X\,  12:1 

ri)eneuR 120 

Madregal r2ii 


Piigt». 

mahogoni,  NeomstniH 179 

Mahogany  Snapper 179 

Ma1aco(;teniiR  cnlebr.e 308 

delalandi 310 

nioorei 309 

puertorieensis 809 

Manatee 25 

Manchego 178 

Mancheva 17S 

Mangrove  SnapiK^r 170 

Manjua 8<>.  XS 

Manflfield,  Captain 7 

Mapiro 2«9 

Majw 294 

Margaret  Gnnit 185 

Margate-fiMh 1h5 

Mariposa 17,20,249,250,251.2.^2 

marmoratus,  Spher»>ides 268 

Marshall,  R.  A 6 

martinicen»lH,  Menticirrhns 221 

martiniciis,  T'iK»neiis 121 

MaAagiian 289 

Matajuelo  Ki>al 81 

maximiLM,  I^u'hnolainius 230 

Mayagnez 19,  :y>,44 

M<*Alli8U*r,  Don  i»abl«) 6 

Medico 253,254 

meek  1,  Mien  )gobiiL*( :VJO 

megalepis,  lK>ratonotuH 2;W 

megalophtlialmiu,  Xi»oma*iiis 177 

Menticirrhns  martiniccnKis 221 

Mero l.>4 

fabrilla l.V< 

Gnajiro 153 

mc^fv^fastiT,  ParexcKHetus lUi 

MicrogobiiiH  meeki :100 

Mieropogon  fumieri 19, 220 

mlcninim,  Syacium :J2 1 

Mlllepora  ah^icorniM 20 

Miller, Gerrit  S.,  jr 5 

Milligan.J.I) 7 

Millspangh,  ('harles  Kri-ilerirk 4 

Mojarra 17,  itvr.,  2(n;,  207, 20S,  2tRi,  210 

Mollnarl,  Nicholas 7 

Mona  Passage 21 

Monacanthus 21 

clliatus 2r»8 

hlspiduM 259 

Mongolar  Dnininier 215 

Monosira  stahli 4 

monti(H»la,  Agonontoinus IS,  11 1 

Moon-llsh i:W> 

M(Km»,  11.  F V,  5 

M(M)re,  J.  Percy V 

moorei,  MahuMK'tcinjs :u»9 

Moray,  Black 77 

Moray,  Common  Spottinl 77 

Morena 79 

Vcnlc 77 

morlnga.  Lyco«lontis 77 

morio,  KpinepheluK 151 

Moron JS9. 290 

Mud-nsli 243 

Mud  Parrot-««h 240 

Mugil  braslliensl** 112 

curema 22, 113 

trli'hotlon 113 

Mullet 17,112 
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Mullet,  Rin-toil 113 

White 113 

Muniama 207 

Miinifnt*si)x  navanna 71 

Murciclai^o 2h.\  33.'> 

deMar 33» 

niurioata  [laluiata.  lH>fMira 19 

Mutton-fish 17fi,2a9 

Myrleropen*a  bonai'i I.i7 

bowersi l-V* 

mydafi,  Chelonia 25 

mytips.  TrHchino(*i*i»hahis .% 91 

Myrichthys  oculatiu* 71 

Mytiliu  exuKtus IC 

Na^aU) M 

uarinari,  AetolMtu> »"»7 

NajQ<au  Gnmper l'»2 

naucrates.  Eohi*nei> 3ul 

NC'gre 1->1 

Xi-oma-iiis  analis 2u,  17ti 

a|M)diL*( 172 

aya 174 

cyan«»i»teni*. Iii9 

gritieus 170 

juou 171 

mahogoni 179 

niegaIo{>hthahnu> 177 

synagris 20, 178 

vivaniLo :«,  175 

Nerita  peleronta 19 

New  Species  «>f  Fislu-s 52 

NiKK^T-fiKh 150 

iiiphoble^i.  SfiariMinia 20.  'SiS 

nobilis,  ('oiH)d<in 19, 19i» 

nuehipinniH,  Ijibriwtmus 311 

Nurste  Shark CO 

nuttingii,  Anteimarius 335 

Obis]>o G7 

oet?aiilcu»;,  <  i«ibiiL«< 29»» 

Ocean  Tanj? % 2.54 

ocellatus,  I*lat<^phns 321 

oculatUH,  Etel  w 1»3 

Myrichthys 74 

Ocyurus  chr>-!<urus INO 

0<Ic>ut<K«cinn  denti'X 216 

Ogc<»cephaluj*  vw*pertilit» :Q« 

<igliiium.  ( )pisih«»ncma 8«> 

Ojanco 179 

Ojon ltJ7 

Ojudo 107 

( ) Id  Wcnc h 25f, 

Old  Wife 243. -250 

olfersil.  BIthynis 13.18 

OIiK<>plites  haunis 17, 127 

olisthoe<t4»mus.  <  ifnt-s 209 

0|»en-mouthe<l  (;nnil 191 

Ofthicthim  goniesii 75 

fkphioneus.  Spliagebranchus 73 

Ophioecion  adustiL« 219 

Opisthonenia  (i|rlinum 17,  ?>C 

Ostrea  virginiea IC 

Ouatilibi 150 

l*aguala 246 

palmata.  lM>|M>ra  muricata 19 

Palmoneta 251 

Falomc-ta 137,  1:Jk.  141 

PaloSec<.> 17 

fiandioniH,  Emblemarixi 31^ 
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fiaralleluft,  Centropomufi 146 

Parche 249 

Parexoeoptus  nies«ii(^<ter 

Pargo 33, 

Amaiilla 

de  lo  Alto 

Colorado 171. 

rriollo 

Guachinango 

l*rieto 

parra,  Hurmulon 

I*am)t-fi8h 20. 2:JC.  jas.  240. 

Blue 2:». 

Dark-gntMi 

(Jrecn 

Mud 

Rt-d 

\niTM,  IVprihiji 

{larviui,  Vpeneiw 

I'atilhu}  Ilivcr 

Pearl-tbh 

Iii-ctinatiLs  I*riKii'« 

IVgii 

Pegadijr 

Peje  I*uerco itv., 

Pelada,  AnduM 

Pflecanus  f um'us 

IVprilus  pani 

pt>rfat<ciatibi,  Stolcphonis 

Periirtedion  gmcile 

Permit 

Prrro  Perro 

[terspicillatiLS  Artilieus 

I*escador 

I>etechia  nilicapilla.  iKMidmica 

Peters.  W 

IVtn>inetop«»n  cnientatiL« 

Pez  de  I'uen'O 

Pez  Sierra 

PhilypniLM  dorniit<»r 

picta*«.  Chauiiax 

Ilcuda 

picudillu.  Sphynena 

Pilot.  Black 

Cockeye 226, 

Pintado 124, 

I*iojo 81 

piMmLs,  Klwjtris 

Htirro 

plagunia.  .•*ymphuni> 

Platophrys  luiiatus 

occIlatiLH 

Platyg>*ra  viridis 

Playa  de  Ilumacao 

Pluma 201, 

pluniieri,  (lerres 

tIa*mulon 

Scorpaena 

Sicydium 

Pcw'ilia  vivipara 

PoH'iliidie 

IVJcy.  Felii>c 

Polydacty hw  virginicu< 17, 

Pomacanlhus  arcuatus 

]*oinadasii<  crocro 

ramofiibi 

Pompano 

Common 
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San  ^ JiTruilmo 

Sjiii  .liian 

Sit  II  J I  Kill  Markft 

Sjinia  <'piz , 

Saiila  <'rw/  FNhrniu-n. 

S:llni 


ap 


NiiM»iinmi«i.  Uyjitini- 

Snrdina 1' 

«1«.'  INi'afia 

Emii  iniula 

SjinliiM* 

Sanlint-Ua  hnnnnili- 

inarnii'hthaliiia 

SaiKiTH'vr  INnvy 

NIUni«i.  E!n[r< 

<>liK«»P^>*<*^ 

Savallf 

SavaniUa 

savanna.  Mur,i-nc*v<>x 

Sa  v«»la 

Saw-fi^-h.  <'omin«»n 

saxatili>.  AViinloMiif 

jwy.  I>a»»yati> 

S«'a>>>niniri>)i 

waUT.  AnU'iiiiariiis 

H'abra.  Atya 

S<'ad 
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71 

ir> 
t'.l 

•J».'i»7 


JV^nd.  Bii:-«'y»-«l 

S«*anriarr>ni.  fJiiillcmio  H  — 

S«'«riilse 

S^'ani'i  r;inili-ii> 

fn»i«'«'nsi'» 

vi'tnla 

s^'lHwilnia^ifr 

M-iurii««.  lI:Mnult»n 

StnimlK.TXHiuirU'^  i*avalla 

niarii'rttii'» 

n'^ali** 

xi»ri».i  iia  albilinibria 

JMTuii 
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icrHii«rn"«iriii^ 

|iluini«Ti 
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.•H-Ji  S-riM-nt 
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Si'lt^ni*  v<  nn«'r 

sflliraiKla.  Ai-^m 

•Si-riola  fal<*ata 

.*M-iT«nid:H 

?Htl 


Sftopliak'n  niticilla 

i^h'A'X  I^^^ry 

Shark.  Nnr>o 

Shark  SiK'kcr 

SharpTHM-*!  iMifTt-r 

Shriini> 

sirviliuni  fairuiia- 

liliiiiiii-ri 

Sit-rra  ! 

Sirrm  'If  <  "ayry 

Sirrni  Ln'piillo 

Silk  Snapi'tT 
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i^ilvrr  Kinu' 

Sinii«**»n.  ('ha'«.T 

>lnnatifn^ii-.  Kpil«»l»"»<'<i.T;i. 

S:|llK»^toIlla  rhu'i'n" 

f.nri&A' 


17      Si|>h<>stoma  jonosi up* 
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17      Sirajo 2l»i 
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•J2      SUpiH-ry  Dick -jaj 

:?:«      Smith.  H.  M 5L».:t;y 

ir.:i      >mitiui.  Halicntichthyv si»i 

.♦»^4,s^>      Sinixith  PiiffiT -jiKi 

HI    '    SnuplKT.  IhtK 171 

H-"*                       (iniy I7(» 

Si                       Ijiuv ITS 

*vi  I                    Mahitfpiny I79 

Manifrovf 170 

R*"! 174 

Silk I7r> 

SiKM  »k 1  ifi 

S<>a|»-ri^h "rj.  163 

MijNJfati  tT.iit  ihius 2lH 

S<»mhem  I*iiffer 2(Vi 

Stiiijr  my GS 

Si«uli*-ii*h  "Jl.  24ii 

SiMini'-h  Mark«.*rH 123 

S|mriM.iina  &{ 

aliiMKannIi 2:W 

aiinifn>natiiin ZiH 

lirachiaU* 212 

rhryM»p(i'nim 2:W 

flaveMvn*; '2i\'2U) 

ho|il<iniy<>ta  x    -JO,  it7 

I                      lorito  i»lO 

1  uiplHilik"*; 'JO.'S^ 

niliripiniic l»11 

viri«U' 210 

xy»iP«<lnn  •ji».2:{«; 

S|n.'arinsr.<;n>un«l «»l 

•«|H'iij;h'ri.  Splifn*!*!!"^ 'Ji'w 

sphrti»vl»ranfhu>  ophiiuu-n- 7:i 

.'*plKTuidi*>  mannoralii- "Jt^ 

siH'imK'ii 2i;7 

l»'*tniliiu'ii»« 'Z&j 

>pli> nrua  Uirmnula li.s 

Kiuti'lianrho 116 

piciiililla  118 

!»piK»ptf  niv.  riihariihthy> :«; 
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Spiny  l*nfTrr '272 
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StrijKKl  Anchovy 88 

Grunt 186 

Sucking-fish aoi 

RueuMmii.  Chllorhlnuy 72 

Summer  Ycllowhirrl 16 

Hundevall,  C^irl 4 

surinamensis,  AniHOtremim IIM 

Holothuria 20 

Lobotcj* 17464 

Swell-toad 267 

Syacium  micninim 824 

SymphuniM  plagiisia 332 

nynagris,  Ncomeenis 20, 178 

Synodus  fwtcns 92 

intermediuH 92 

tabaearia,  Fi>$tiilaria 106 

taiaKica,  A  waou5 18, 297 

Tarn  l>or 267 ,  269 

Tamboril 2<i6, '267, '269 

Tang,  Blue 2.S3 

Ocean 2f>l 

Tarpon  atlanticuM 80 

Tarpum  80 

Ten-pounder 81 

testiidineuM.  Spheroide« 209 

Tcuthls  bahianuH 2.>1 

eiKrulens 253 

hepatUH 254 

ThalaM«ocheIy»  caretta 25 
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timucu,  TyloHurus 99 
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Topography 8 
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FiMhermen 22 

Tortiiguero  Lagoon 15 
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glaucufi 137 
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Trichiunis  lepturus 125 
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tricolor,  nolaeanthuM 251 
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Tnimpet-fish 105,106 
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Common 263 

Spotted 2ft4 
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raphidoma 99 
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riiema  lefroyi 207 

Tmbrina  coroides 220 

undecimaliN.  Centropomus 22, 146 

unicornis,  CitharichthyH 325 

ITnicom-fish 261 
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unimaculatus,  ArchoNargns 204 

UpeneuH  maculatus 120, 121 

parvus 121 
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Vafiucta  de  do«  Colores 261 

variegatUH,  ToxopneustcH 20 
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Verrugato 220 
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vetula,  Balistes 256 

Scanis 243 
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Vidal,  Don  Ignacio  U 6,20 

VIeja,  Colorado 240 

Viejo 185, 198, -239, 211, 243 

Vie<iues  Island 22, 40 

Vire«)  calidris 16 

virginica,  Anisotri'mus 195 

Ostrea 16 

Polydactyhw 17, 117 

viride,  Sparisoma 240 

viridls,  Platygyra 19 

vivanus,  Neomspnis 33, 175 

vivijMini,  Pan-ilia 97 
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volitHUH,  (\*pha1acanthu8 285 
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vulpes,  Albula 82 
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Weirs 32 
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White-mouth  Drummer 220 

White  Mullet 113 

Wilson.  H.M 11.12 

Wilson.  H.V V 

Wilson,  J.  B 6 

Worm  Eel 72 

Wright,  Lieutenant 6 

Xiphocaris  elongatA 13,15 

Xurel 132 

Xystsma  clnereum 207 

xystrotlon,  Sparisoma !  20, 236 

Yellowbird,  Summer 16 

Yellow  Goat-fish 121 

Grunt 189 

Jack 131 

Mackerel 182 

Tall 20,180 

Zaga 297 

Zapatero 127 


> 


,    ttj 


> 


::^v, 


it 
I 


lO 

Id 

Q. 


■  \ 


•  1 


/  .y 


8 


3 
3 


/    '  ■//■■■: 


'^> 


ul 

I- 
bl 

Z 

o 

s 

< 

X 
(O 

I 


3  H 


N 


III 

>- 


s 


0) 

< 
flC 


UJ  01 

a  p 

^  £ 

•8  H 

K  3 

w  O 

O 


3 
taJ 

Z 

w 
a 


c 

i 
2 

X 
< 


rs." 
< 


z 


o 

(E 

UJ 

»- 

< 

Q. 

< 

ISJ 

5C" 

O 

< 

-^ 

(E 

• 
UJ 

u 

Nl 

X 

(0 

< 

-J 

bJ 

< 

—I 

(E 

« 

3 

UJ 

!; 

O 

z 

UJ 

0) 

z 

X 

X 

z 

o 

UJ 

en 

H 

o 

z 

-1 

H 

GD 

3 

— ' 

O 

<n 

ac 

D 

a: 

< 

D 

< 

en 

tn 

UJ 

t 

_j 

0. 

o 

o 

c 

i 

X 

r 
< 


■*« 


m 


%, 


-1    3 


ft 


"> 


11 


i    S 


<  ! 

m 

3 
Z 

i 

< 
< 

i 


S 
4  s 


^t 


^ 


i  t 


^P^Hr 


3  I 

■I      3 

2 
la   h- 

ii 
i 


a  IE 
1? 

*   u 

3  f 


.-j^'-rfT'  >:-^-^^;«=! 


Si 


15 


-    ^f'^f;;^ ,,■:,•  «»  ■■  ^-fi^i:  ■  v. 


<    D 


i 


-  .      •■■*    -.'.y^..^    r.:''^-^. 


t  J 


N^ 


'^0^ 


4 


5^ 


I 


a 
11 
i  ^ 

5  5 


Ul 

< 


> 
z 

X 


c 


2 

ml 

B 


i 


\f»fr;^ 


*^- 


%\\-7//V>^./ 


(E 
O 
CD 

of 

UJ 

u. 

U.        LJ 
D        N 


< 


0) 

D 

^   I 

z     z 

UJ       "^ 

Z    :r 

-       < 

u 
9 

o 

cr 

UJ 

z 

CO 


9 
re 


n 

i  S 


3  ' 


UJ 


z 


a 
z 


■V; 


'^ 


*) 


I 

I 


< 

u 

* 
1 

00 

Urn 

N 

od 

s 

u 

^ 

o 

< 

o 

ac 

o 

m^ 

o 

t 

UJ 

z 

J 

a> 

o 

UJ 

< 

Z 

O 

H 

z 

$ 

o 

— 

o 

UJ 

o 

Hi 

10 

< 

oc 

u 

Q. 

iW* 


m 


-».- 


'"Sff 


ii 

I 
fl 

56 


4 

I 


_,» 


f. 


-     M 


•j^m^  «  mm»* 


^^ 


ty^-"^  4i 


m-' . 


•«»c 


T         /^   .''3     ^'•.  ^  4 


s;     e 


A. 


14 


>*' 


fti 


.*■ 


«  ■  • 


f 


^Z?C^ 


■t." 


4 

I 


i 


\ 

f 

J 


41   ^' 


J 


■A  n  •  •         ». 


\ 


«  » 


f     > 


■i 


i 


IHK   MOLLISCA  OF   POKTO  KICO 

BY 

WII.I.I^VM    HKAI.KV    1>AI.I. 

AND 

CHAKI.K^i    XORKKV    5SIMF»SOX. 


:i5i 


C  ( )  N  T  K  N  'V  S 


I iilnHliu«ti«^ii :i.S»-3fW 

Ih'MTlpt  loll  of  I  hi'  inolliiNks ;WMW 

Chork  liM  of  till-  mollii.sk« I'.»9-A13 

Lint  of  r,  S.  Fish  C-omiuiK8ion  xtatioiiN .Ml 

KxplHiiHtioii  of  th«  plattM M.Vnfilfi 

Imlox 5l7-ftl»4 

352 


THE  MOLLUSCA  OF  PORTO  RICO. 


By  W.  H.  DALL  and  C  T.  SIMI^ON. 


INTRODUCTION. 

The  following  report,  on  the  niollusks  of  Porto  Ricro  is  the  result  of  a  study  of 
eolleetions  made  by  the  V.  S.  Fish  Commission  steamer  Fh/t  ILnrk  during  exploita- 
tions of  that  island  in  18i*0,  and  of  the  ante<'edent  literature.  But  little  attention 
seems  to  have  been  paid  to  the  Porto  Kiean  marine  mollusk-fauna,  considered  si>pa- 
rately  from  that  of  the  West  Indies  in  general,  and  only  the  land  shelN  are  at  all 
well  known.  The  ])rin('ipal  sources  of  information  are:  (1)  a  pa|)er  by  Shuttleworth 
on  some  land  shells  of  the  island:'  (2)  a  monogniphic  summary  of  the  land  and  fresh- 
water shells,  by  Crosse:'  (:^)  a  similar  summary  of  the  whole  mollusk-fauna.  including 
the  marine  forms,  by  Gundlach:''  (4)  a  brief  paper  on  the  land  snails  by  von  Martens.* 
The  rest  of  the  information  is  scattered  thi^ough  the  literature  of  the  West  Indies 
and  mollusks  in  general,  from  very  early  times.  As  with  the  West  Indian  fauna  in 
most  bninches,  apart  from  the  birds  and  land  shells,  information  as  to  the  species  is 
fragmentary  and  unsatisfactory,  no  equal  area  of  the  shores  of  (»ountrit»s  eqimlly  long 
known  anywhere  else  in  the  world  being  so  impiM-fectly  explored  and  \iith  the 
I'ecorded  data  in  such  great  confusion.  The  sea-shell  fauna  of  the  West  Indies  was 
the  source  of  a  large  proportion  of  the  shells  known  to  the  earliest  writers,  and  may 
be  said  to  rank  third  in  the  order  of  importance  in  its  contributions  to  the  early 
iconographies,  coming  next  after  the  European  and  Indo-Pacitic  regions.  The 
localities  were  often  stated  erroneouslv  or  as  unknown,  and  the  same  mav  be  said  of 
the  great  iconography  of  Reeve  and  Sowerby,  Iw-sed  on  the  Cumingian  collection. 
Many  West  Indian  shells  are  there  depicted  with  erroneous  IcK'alities,  and  shells  not 
known  in  the  Antillean  region  are  referred  to  it.  The  similarity  of  Si)anish  names 
in  the  Pacific,  Oriental,  and  East  American  regions  is  no  doubt  i:)jirtly  responsible 
for  this  confusion.  A  few  later  lists,  such  as  those  of  Bi*au  and  Fischer  for  Guada- 
loujK?:  Krebs  and  M^rch  for  the  West  Indies:  Guppy  for  Trinidad:  Poulsen  for  St. 
Thomas:  d'Orbigny,  in  Sagra,  and  Arango,  for  Culm,  have  done  something  toward 
clearing  up  the  subject,  yet  it  is  still  in  a  deplorably  unsatisfactory  state. 

Some  veal's  ago  the  senior  author  of  this  report  jmblished  an  index  to  the 
periodical  literature  and  fugitive  pai)ers  on  the  malacology  of  this  region,"  in  which 

•  Kntrvrt  JHiiu-.sSliiiltlvworth.  BeithtfCf  zur  ituhereii  Keniitiiiwdor  I^nd-  iiihI  SiiMiiiwa.v«<'r-Molluskcii  <Ut  Iiim>]  INirto 
Ri(«i.     Milth.  (Ut  Naturf<>rx*heiid(>ii  (^K^sellschaft  in  Beni.  a.d.JHhn:  ixM.    s^.    |>|>.$K'x'>.Marx  IKVl.tnid  HmKK.Juni  IKSI. 

-  .I«»sifph-ChHrle'-Hippolyte  Crcwwo.  Fauna  malacoltigiqiK'  tenvMn.-  »'t  fluviatile  <lv  Tile  <k'  rorto-Rifo.  Jonni.  «le 
Cniu'liylinloKio.  xi.  pp.fi-71.  lx9i!.     Also  iwiied  fie|Mrately  in  t'oven*. 

^lK»n  Juan  Gundlach.  ApiinU>«  [mra  la  fauna  Puerto- Kiqiiofta.  Partefi  cuarto  y  quinta.  AnaU*«'«U'  la  Sk'.  Esp.  do 
HL^t.  Nai..  XII.  pp.  .V.'vs  mid  411-1^4.  l^Vi.     Als<»  i>*»!ie«l  .M^imnitely.    .h^. 

^K<1iiHn1  Villi  Martfii^.  I^nd  iiixl  Siisr.utiK«<cr-Si-tiiii-i-k<Mi  \«iii  INkruirUii.  .lahrliiirh  diT  hcnijM-ht^n  nialakohiirixohen 
ii».**«*ll«'haft.  IV.  |ip. :iH>-3»l7.     \<l~,. 

^Bullohn  itf  llii-  l'..*^.  <it-<»l«i>fjral  Siirv*-) .  No, 'J4.  LiM  i»f  iln-  iiiarini-  iiidlliiM^a  fnmi  Ainerican  k»oalllie*  In^twecn  Ca|ie 
Ualloni!!:  an«l  Ca|H.>  Ki^inf .  inoluding  the  Bermudas.    By  William  llealey  Dall.    Wa.«<hinKton  (the  Sun-ey  •,  lNv>.    336  )»p.    h^ 
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references  only,  without  any  attempt  at  synonynw,  were  ^ven  for  all  citations  ol 
species  supposed  to  he  from  the  West  Indies  and  adja<*ent  shores.  Considerable 
additions  have  since  l)een  made  in  the  Blake  R<»ports,  the  Proceedings  of  the  United 
States  National  Museum,  the  Nautilus,  and  elsewhere.  A  supplement  to  the  bulletin 
referred  to,  which  should  include  the  sj^cies  cited  from  this  region  in  the  iconog- 
mphies  and  the  later  issues  of  the  periodicals  mentioned,  would  l>e  of  immense 
service  in  helping  to  bring  order  out  of  the  existing  chaos. 

Meanwhile  all  carefully  determined  lists  of  species  from  definite  localities  arc  of 
the  utmost  value,  and  onU'  when  a  large  number  of  these  have  been  made  can  we 
expect  to  utilize  the  facts  of  inter-island  or  bathymetric  distribution.  The  present 
report  is  intended  to  be  of  this  character,  (ire^t  cure  has  Ijeen  taken  to  identify  the 
species  correctly,  while  the  (juestion  of  ultimate  nomenclature  has  in  great  part  been 
left  in  abeyance.  It  is  believed  that  the  names  assigned  in  every  case  beh)ng  to  the 
species  designated;  but  whether  in  all  cases  the  designation  used  is  the  first  which 
was  ever  applied  to  the  specie^s  in  question  we  have  not  attempted  to  determine, 
though  in  most  cases  it  is  believed  to  be  so. 

At  the  recjuest  of  the  authorities  of  the  Commission,  who  hoped  this  report 
might  be  to  some  extent  utilized  as  a  handbook  for  the  moUusks  of  the  island,  a 
brief  description  has  IxH^n  prepareil  by  Mr.  Simpson  of  the  genera,  subgenei-a,  and 
speci(»s  present  in  the  collection.  This  has  been  a  work  of  considemble  magni- 
tude and  has  occupied  a  great  deal  of  time.  The  portion  of  this  repoit  relating  to 
the  land  shells  is  entirely  the  work  of  Mr.  Simpson,  who  has  also  had  the  task  of 
compiling  the  list  of  species  not  represented  in  the  Fish  Commission  collection.  The 
work  of  the  senior  author  has  been  chiefly  devoted  to  the  revision  and  verification  of 
references,  the  confirmation  of  the  identifications  of  the  marine  forms,  the  descrip- 
tion of  new  marine  species,  and  general  editorial  supervision. 

Our  intention  has  l)een  to  give  a  reference  to  the  place  where  a  species  was 
originally  described,  and  to  a  figure,  without  attempting  elaborate  synonymy.  Sev- 
eral species  hitherto  unfigured,  though  described  half  a  century  ago,  have  now  been 
figured  from  the  authors  types.  Nearly  all  the  new  species  are  figured,  and  also  a 
few  forms  not  new  or  unfigured.  but  which  are  esi>ecially  characteristic  of  this  island, 
such  as  PhtunHbmie  (uirtK^lhi, 

It  has  been  one  of  the  surprises  that  a  numl)er  of  species  originally  described 
from  deep  water  in  the  Blake  Reports  turned  up  in  less  than  100  fathoms  in 
Mayaguez  Harbor  or  other  hwalities.  It  is  evident  that  a  thorough  exploration 
with  the  mollusks  especially  in  view,  and  systematically  conducted  dredgings,  would 
add  very  mat^M'ially  to  the  list  now  presented. 

In  a  discussion  of  the  number  of  marine  species  normal  to  a  fauna  in  a  given  zone 
of  temperature*  the  conclusion  was  arrived  at  that,  omitting  strictly  abyssal  species, 
the  average  marine  American  tropical  shell-fauna  comprises  about  5H1  species,  and, 
as  none  of  the  faunas  cited  could  be  regarded  as  thoroughly  known,  it  would  doubt- 
less be  well  within  the  mark  to  call  it  in  a  round  number  600  species. 

Porto  Rico  has  a  sufficient  variety  of  coa^st,  with  rocks,  flats,  sheltered  harbors, 
currents,  und  submarine  declivities,  to  sustain  a  fully  average  representation  of  the 

'  Bnllrtin  ot  Uk*  l".  S.  (U-filo^ficHl  Survey  No,  M.  ('orr<«lRti<ni  Papers.  NtMnvno.  hy  William  Healey  Dall  and  Q\\- 
iKTt  DouniMHi  Harris.     Washiiigum  (the  Survey),  1K92.    ^*=.     pi».  :i49.    Si'e  pp.  2iv-81. 
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luarino  fauna  of  the  region  of  which  it  forms  a  jiart.  The  exti*aordinarv  richness  of 
some  six)ts,  as  in  Mayaguez  HarJwr,  where  a  few  hauls  of  the  dnnlge  were  taken, 
affords  sufficient  evidence  that  there  is  no  uiuisual  jwucity  of  molluscan  life  aVK>ut  the 
island  in  propc»r  situations.  Hence  we  may  reasonably  expect  the  total  census  of 
shell-l>earing  mollusks,  when  carefully  made,  not  to  fall  short  of  the  avemge  alnive 
indicated  for  such  faunas.  Excluding  land  and  fi-esh-water  shells,  and  nudihranchs, 
the  total  number  of  species  and  well-marked  varieties  included  in  the  present  report 
is  .58m.  We  may  therefore  suspect  that  alKiut  70  marine  species,  actually  existing 
somewhere  aUuit  the  island,  remain  to  l>e  collected  and  identified  V>efoiv  our  catalogue 
can  l>e  regai-ded  as  approximately  complete. 

The  most  interesting  feature  of  what  we  may  call  the  West  Indian  fauna  as  a 
whole  is  its  extent  U'vond  the  limits  which  have  been  oixlinarily  a.>signe<l  to  it.  Off 
the  eastern  coast  of  North  America,  outside  of  the  narrow  strip  of  colder  water  which 
snakes  its  way  close  inshoro  nearly  to  the  coast  of  (Georgia,  the  \yrst  Indian  fauna 
in  the  warm  wat4»rs  of  the  Gulf  and  equatorial  currents  extends  northward  over  the 
va>t  area  of  the  continental  plateau  and  slope  fully  to  the  latitude  of  C  a|>«»  Hatteras, 
a>  liii^  b«H*n  proved  ])V  the  dredging>  of  the  I'.  S.  Fish  Commission.  On  the  south 
the  >j)ei'ies  c»xtend  along  the  coast  of  Brazil  to  the  estuary  of  the  River  Iai  Plata, 
though  in  <'onstantly  diminishing  iiuml>ers. 

A>  on  the  Pacific  shore  the  Panamic  fauna  stret4-hes  from  Point  Conception.  Cal.. 
south  to  the  Bay  of  Ciuayaquil,  so  the  comi)anion  fauna  of  the  West  Indies  i-ovei-san 
even  gresiter  <»xtent  of  coast,  on  which  it  may  doubtless  hereafter  U*  divided  into 
a  certain  numlier  of  suVM>rdinate  faunula*.  The  fa<'t  that  tht»  stretch  of  coast  now 
sterilized  bv  the  fi*esh  watei*s  of  the  Amazonas  has  not  a<'te<l  as  a  Iwirrier  is  tolerablv 
g(Mxl  oviden<v  that  the  existing  distribution,  in  it>  main  features,  antedates  the 
formation  of  this  immense  river  svsteni. 

The  numl>er  of  new  s|)e<*ies  among  tht»  marine  forms  collei'ted  by  the  C  S.  Fish 
Commission  and  descriU'd  in  this  report  is  42.  The  total  numljer  of  sjKH'ies  accountinl 
for  in  the  pres^Mit  re|Hirt  may  ^K.»  tabulate<i  as  follows: 

CephaloiMidH 6 

l*ten>podA 8 

<«a«>tmfMMlti: 

Te<-tibTMiii-hiaiM -Jl.  i>f  whioh    2  are  new. 

NudihninrhiHta I.nf  which    1  b  new. 

l^iilmormtH: 

AkteophilM o 

DitrcDUitH 2 

LimnophiU 14 

•  Ttx^philH 76 

OrthiMlonUi.  niHriiio Il'9.  nf  which  15  iire  new. 

Strei»tiidonu».miirini- ll.\  of  whi«-h   9  are  new. 

T:enio(j:ln!<Ni: 

Extra  marl nt- 14 

Fluviatilo '2 

iNiciifirliiwa I 

Khipidf^lcwu: 

Marine 12.  of  whi<h    1  in  new. 

Tem*trial lu 

Amphineure 20.  of  which    lis  new. 

Silcncwcmeha IS 

I'»-lecy I"  (da 171,  of  which  13  an-  new. 

Toial 668.  of  which  42  art-  new. 
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IJsiiij^  the  coiiiiiion  collo<|uiaI  designations,  there  are  UJ  fresh-wat4?r  shells,  lo2 
\iiUi\  ^astro|H>cls,  and  of  marine  moiUisks,  ineludin^  the  Aurlcul^wea  and  Trmwo- 
tellhhv,  ,*)Ho  species  identified  in  this  report. 

The  absence  of  Pulnumata  j^af/i^ophila  is  notice^ible,  but  they  undoubtedly  exist, 
and  will  hereiifter  be  detected  on  the  shores  of  Porto  Rico.  The  nuinVwr  of  Nudi- 
bran(!hs  is  probably  large,  but,  its  in  many  other  regions,  they  have  not  l)i»en  collected 
and  are  therefore  unknown.  To  some  extent  the  same  is  probably  tnic*  of  the 
Cephalopods  and  Tectibninchs,  while  the  census  of  the  land  and  fresh-water  shells  is 
probably  nearly  complet4;.  In  (xundlach's  list  212  marine  species  were  enumerated, 
to  which  the  researches  of  the  United  States  F'ish  C'Ommission  now  add  323,  consider- 
a})h'  mon»  than  doubling  the  number  reported  from  Porto  Rico,  but  no  additions  are 
made  to  the  land  shells  enumerat-ed  in  Crosse's  cMitalogue. 

The  West  Indies  and  Bahamas  fonii  a  great  conehologii^l  region,  which  is  richer 
in  spe<^ies  of  land  snails  than  any  other  area  of  equal  size  on  the  globe.  The  entire 
archipelago  is  estimated  to  contain  about  95, (KX)  square  miles,  and  within  it  there  are 
known  something  like  2,(X>0  species  of  land  and  fresh-water  moUusks.  Of  these  less 
than  a  hundred  are  fresh-water  forms. 

The  island  of  Cuba,  with  an  areu  of  41,665  square  miles,  has  nearly  700  species  of 
land  and  fresh-water  mollusks;  Haiti,  with  28,249  sijuare  miles,  and  which  is  not  at 
all  thoroughly  explored,  has  alK)ut  270  species;  Jamaica,  with  some  4,207  square  miles, 
has  not  less  than  500  species,  and  Porto  Rico,  with  an  area  of  3,550  square  miles,  con- 
tains about  130  species.  This  region  has  been  divided  into  a  number  of  subregions 
})y  Fischer  as  follows:  (1)  Bahamas;  (2)  Cuba  and  the  Isle  of  Pines;  (3)  Jamaica;  (4) 
Haiti  and  Navassji;  (5)  Porto  Rico,  Vieques,  St.  Croix,  St.  Thomas,  St.  Johns,  Tortola, 
Anguilla,  St.  Martin,  St.  Bartholomew,  and  Sombrero;  (6)  Guadeloupe,  Martinique, 
Dominica,  St.  Christopher,  Antigua;  (7)  St.  Vin<»ent,  St.  Lucia,  Barbados,  Grenada, 
Trinidad;  (S)  Windward  Islands,  Curasao,  Buen  Ayre.* 

While  each  of  the  four  great  islands  Cuba,  Haiti,  Porto  Rico,  and  Jamaica,  and 
the  groups  of  smaller  islands  given  above,  forms  to  some  extent  a  subfauna,  there  is 
evidently  a  close  relation  betwetMi  the  faunas  of  these  four  islands  and  their  small 
island  d(*p(»ndencies,  as  far  south  as  the  Anegada  Channel,  and  of  the  Bahamas.  The 
chanicter  of  the  mollusks  found  to  the  south  of  this  channel,  which  carries  through  a 
depth  of  not  less  than  9<X)  fathoms,  is  markedly  different  and  more  South  American 
in  its  relations.* 

The  northern  part  of  the  Lesser  An tillean  Chain  is  of  volcanic  origin,  and  is  prob- 
ably nuich  more  recent  than  the  Greater  Antillean  Islands.  While  a  few  stragglei's 
may  have  ptissed  from  the  northern  islands  to  the  southeastern  ones,  it  is  not  unlikely 
that  th(»n*  has  been  no  land  connection  a<5ross  the  Anegada  Channel  within  the  period 
of  the  (»xisting  West  Indian  land-mollusk  fauna. 

One  of  the  remarkable  fe^ture^  of  this  fauna  is  the  largo  proportion  of  oper- 
culated  land  mollusks.  There  are  within  this  area  not  less  than  600  species  of  these, 
or  80  per  cent  of  the  entire  fauna.  In  Cuba  and  Jamaica  they  form  one-half  of  the 
land-snail  fauna,  but  onlv  about  one-fourth  of  that  of  Porto  Rico. 


'  Manufl  «lf  ("ourhylioloKK'.  p.  iff^.    Thcsf*  divisions  Hrv  f<»uiid«.fl  in  part  on  tin*  studies  of  Blaml. 
■-S»'i«  IMsirilmtion  ami  (?lassitl('ati<»n  of  tin*  I^ind  and  Frt*h-wati»r  Mollusks  <>f  the  Wt*«t  Indian   K(*gion.  I*r«»<-.  W  s. 
National  Miimmiiii.  xvii,  pp.  4.!land443,  l^VM. 
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Another  strikinj^  feature  of  the  htiul-.snail  fauna  of  the  rej«fion  is  the  presence  of 
larire.  <jreiuM-silly  dark-colored  and  solid  snails  of  the  genus  /V^///v>/////#// .  Thev  are 
all  <ri<)und  ^^nails;  they  are  usually  abundant,  and  are  prolmhly  found  in  all  the  sulv 
regions  of  the  West  Indies  region.  Another  great  and  character istie  group,  which, 
like  PI*unMhmt*\  has  ita  metropolis  in  this  region,  is  the  old  genus  CtjUmlrtJhi.  hut 
whi<-h  is  now  divided  into  several  genera  forming  the  family  Ui^iHttpiUJif, 

Tin*  land-snail  fauna  of  Porto  Rico  is  not  espeoialh*  striking,  though  there  are 
a  few  veiT  line  large  species  of  Pleunnhmt^ .  notably  1\  curiHiUhu  I\  *tuguhtta^  l\ 
/ft^jtfi/fr/tXfM,  and  J\  imtrghitlla.  The  latter,  or  a  closely  related  fonn,  is  found  also  in 
the  islands  of  Haiti  and  Cuba. 

The  solitary  Cln^tnarla  anicoloi\  if  it  l>e  a  genuine  Circhunua^  is  a  remarkaWe 
cas<»  of  geographical  distribution,  ail  the  other  species  Ijeing  confined  to  the  I'nited 
States.  E<|ually  remarkable  is  the  single  Clmmlta  hicanaltculata^  which  is  found  onh' 
in  Poito  Rico,  there  being  no  other  vspecies  of  the  genus  known  from  the  West  Indian 
region.  The  genus  has  its  metropolis  in  southeastern  Europe,  where  lK)th  species 
and  inilividuals  are  very  abundant.  It  is  repi^esented  by  numerous  species  in  Eastern 
Asia,  by  a  few  in  the  Malay  Archipelago,  the  Madeira  Islands,  and  along  the  west 
<*oa>t  of  Soutli  America. 

There  is  a  single  s|)ecies  of  StiMiJiftwHt  found  in  Porto  Rico,  another  comes  from 
Haiti,  and  alM)ut  so  s|>ecies  are  found  in  Jaunaica.  All  the  si)ecies  are  minute,  the 
hirgest  iHMng  less  than  5  millimetei*s  in  diameter.  Pltwrln  riequehi<iM  comes  from  the 
island  of  Vietjues,  but  has  not,  so  far  as  we  know,  been  report e<l  from  Porto  Rico. 
Two  other  species  belong  tp  Culm  and  the  Isle  of  Pines,  and  another  is  found  in 
the  Lesser  Antilles.  The  genus  (ianttiH^  with  four  spei*ies.  the  animal  l>eing  large, 
broad,  and  depressed,  with  a  fragile  sigaretiform  shell,  is  confined  to  the  island  of 
Porto  Rico.  There  are  a  number  of  species  of  H^/ichia.  ( 'ii<tula^  (  %HinojMnna.  and 
C'hnmlriqHNmi  in  the  island,  ])ut  they  have  no  remarkable  chamcters.  Planot'^ti^  and 
l^hinnrhnhi  jire  largely  representee!,  there  being  no  less  than  ten  species  of  the  two 
gen  em. 

Ill  his  account  of  the  land  and  fresh-water  mollusk  fauna  of  Haiti,*  Crosse 
di\  ides  the  island  into  four  subregions,  as  follows:  First,  that  of  the  Sierni  de  Monte 
Cristo  on  the  north,  extending  from  Monte  Cristo  on  the  west  to  the  I^ihia  Esco<-esii 
on  the  east.  South  of  this  thei*e  is  a  wide  sulmrid  plain.  Second,  the  region  of  the 
Sierni  del  Cilwio,  extending  from  the  Mole  St.  Nicholas  on  the  west  to  Cape  Engano, 
the  extreme  eastern  end  of  the  island.  There  is  a  third  subregion  extending  from 
Cape  IHuue  Marie,  the  extreme  southwest  point  of  the  island,  eastward  to  lK»vond 
the  center  of  it,  and  a  fourth  lying  between  the  two  western  peninsulas.  The  sul>- 
region  on  the  southwest  {xminsula  has  a  land-snail  fauna  closi»ly  allied  to  that  of 
Jamai<'a:  that  of  the  Sierm  del  Cilmo,  which  reaches  from  the  extreme  northwestern 
point  to  the  eastern  end,  has  a  fauna  which  is  much  like  that  of  eiistern  Culm,  and 
also  iiuich  like  that  of  Porto  Rico.  It  is  in  this  region  of  the  Sierni  del  Cilmo  that 
the  large,  dark  Pleurodontes  are  found,  which  are  closely  related  to  forms  of  the 
same  genus  in  eastern  Cuba  and  to  those  of  Porto  Rico.  In  fa<*t,  Pftrurff4loht*' 
in*fiyiii*f/a,  or  very  closely  allied  fonns,  are  found  in  eastern  Culm,  throughout  the 
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Cibao  region  of  Haiti  and  Porto  Rico.  Cerlm^  Htruitelhu  ^1  7nicroHtoma^  Pf^etidobal^a 
domimcenHin^  (ruppya  ijundlach'u  (tnd  Pupri pelluetda  have  a  similar  distribution,  and 
the  present  distribution  of  these  species  would  seem  to  l)e  a  hint  at  a  period  within 
their  existence  when  there  was  a  continuous  land  coimection  In^tween  the  three  islands. 

The  fonn  of  the  catalogue  needs  no  special  explanation.  It  may  be  remarked 
that  when  there  is  no  reference  to  any  authority  for  the  presence  of  a  species  in  the 
Porto  Kican  fauna,  it  may  l>e  understood  to  have  been  collected  by  the  ITnited  States 
Fish  Commission. 

For  convenience  of  reference,  a  check  list  of  the  spt^cies  included  in  the  report 
follows  the  main  l>ody  of  the  text,  together  with  a  list  of  the  Fish  Commission 
stations  at  which  mollusks  were  collected. 

We  are  under  obligations  to  Mr.  W.  K.  Hoyle,  of  the  Owens  College,  Man- 
(•hester,  England,  for  examination  of  a  species  of  OiiojniM^  a  group  upon  which  he  is 
regarded  as  an  authority;  also  to  Dr.  Rudolph  Bergh,  of  C/openhagen,  Denmark,  for 
the  determination  of  a  nudibranch. 

U.  S.  National  Museum,  Division  of  Mollusks, 

Januai*y^  19(11. 


Class  CEPHALOPODA. 

Order  DIBRANCHIATA. 

Suborder  OOTOPODA. 
Family  OCTOPODID/E. 

Oenm  OCTOPUS  Lamarck,  1799. 

Animal  with  a  i*oun<le<l  Innly;  the  eijfht  Umjr  arms  pn»vide<l  on  their  inner  Burfai^es  with  two  rows 
of  Huckers.     The  thinl  rijrht  arm  of  the  male  in  altered  for  nexual  purpoHe«.    Tyi)e,  O.  nify^tris  I^Ainarck. 

Octopus  axnericanus  d'Orbigny. 

tk-tofniM  n/Zj/finV  Laiimn*k.  var.  »im/"nVviMt//t  d'Orblgiiy,  In  Sagrm,  Moll.  (^ilwnH.  i,  p.  14.  pi.  i,  IMl. 

(h\o  small  s|KH>imen  in  in  the  Fish  Commission  colUN*tion,  taken  at  F^nsenada  Honda,  Culebra,  but 
th<*  arms  are  so  ImkIIv  mntilatni  that  it  <*an  not  U*  identitiiHl  with  certaintv. 

Octopus  ^anulatus  Uimarek. 

(hittpumjranulatm*  \m\i\..  Mi-in.  S<m'.  Hist.  Nat.  Paris.  I,  p.  20,  1799. 

Biwly  slightly  flattene<i,  with  ame<lian  ventral  groove;  mantle  oi>ening  extending  nearly  half  way 
roimd  the  IkkIv;  head  a  little  narrower  than  the  body;  eyes  prominent;  arms  rather  short,  stout;  the 
first  tlirt»e  sneakers  in  a  nearly  straight  row;  surfatv  covered  with  small  warts,  violet  brown;  under  a 
lens  it  is  seen  to  \w  finely  (!overt»<i  with  dot«.  Our  speiumens  are  so  contracted  by  the  alcohol  that 
measurements  can  not  l)e  given. 

Porto  Rico,  no  spiM'ial  locality,  three  fine  8|HH*imen8;  San  Juan  Harbor,  one  specimen;  F^iisenada 
Honda,  Cnlfbni,  several  young  sjHJci mens. 

Octopus  tehuelchus  d'Orbigny. 

OMopuH  Ifhntli'huM  d'Orblgny.  Voy.  Am.  M^rid.,  p.  27.  pi.  i.  flgs.  6.  7,  1835. 

H<Hly  slightly  fiattened  and  having  a  well-marked  ventral  groove,  smooth ;  arms  elongated,  the 
upf)er  pair  shorter;  umbrella  extending  one-fourth  the  length  of  the  arms;  siphon  rather  small.  Color 
brownish,  finely  dotte<l.     Entire  length  of  largest  s{>eciinen,  90  mm. 

Knsenada  Honda,  Culebra,  six  speiumens;  Ponce,  Porto  Rico,  one  s()eoimen. 
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The  followiiit;  fonii  i1«ie(«  not  j*eem  to^  a^ree  with  an\'thiHtr  that  han  U*en  deHi*rihe<l,  ami  if* 
perhajiH  new. 

Octopus  tuberculatus  Blainvilk*.  junior? 

f  fhUtpmt  tubrn-uhttiij'  Blaiiivilli*.  Difl. S<*i. Nnt..  X I.lll. p.  1H7. Iviil. 

Body  slightly  flattemil.  with  a  well-markt^l  nuilian  ventral  )?nM>ve:  mantle  o|tening  extemling 
aUrut  twr»-tifths  of  the  way  around  the  iKNly;  siphrm  rather  long,  nearly  snuM>th,  not  atta4-hed  along 
the  liast'  of  the  anns:  head  a  little  narn»wer  than  the  ImnIv;  eyes  prominent;  amis  lont;,  ni'arly  i*«|ual 
in  liM^h;  umhrella  small,  more  develofied  at  the  sides  than  above;  sucker?  small,  pn eminent,  radially 
ridtre<l.  first  f«»ur  in  a  slightly  zigzag  line;  hei't«N-otyIized  ann  ending  in  a  long.  roughene<l  spur;  surface 
marke<i  with  Htmewhat  si-attere<l.  small  pustules  and  wrinkles,  and  having  a  few  curious  warty 
pntcesses  on  th«'  liack  of  UmIv  and  head;  some  of  these  are  finger-like  an<l  two.  situat^^l  (*l<«ie  to  the 
eye's  and  |iartly  l>etwt^n  them,  are  hranche*!. 

(.'oK»r  [Mile  violet  above,  the  whole  surfa*v  sprinkle<l  with  minute  dots;  there  are  two  eye-like 
circular  dark  <<]M>t^,  one  on  each  lower  side  of  the  head,  which  app€*ar  to  In*  {lennaneiit. 

Length  <if  iNjdy,  iVy  mm.;  of  arms,  60  mm. 

St.  Thomas,  one  s|tecinien. 

This  small  (^kioftiut  pn?iente<l  a  very  s|iecial  appearance,  owing  to  the  two  sharply  defined  dark 
i«pots  «tn  the  hea«l;  and.  sus^iet'ting  that  it  might  lie  new.  it  was  submitte^l  to  Mr.  W.  E.  Hoyle.  of 
Manchester.  Kngland.  an  authority  on  these  animals,  for  examination.  He  kindly  reports  that  the 
siie<'imen  is  young  and  may  perhaps  be  the  immature  form  of  O. /fi/jfrrWir/MJc  Blainville,  >>ut  that  it 
ap|H-2irs  inailvisalkle  t4>  des4*ribe  it  as  new  in  the  alisence  of  full-grown  spe<*iniens. 

O.  tufM-rrniitiHji  has  l»een  rwijnle*!  fr«»m  the  Antilles  and.  if  found  at  St.  Thomas,  may  pn>ljttbly 
also  inhabit  Porto  Rico. 

Snborder  8EPI0PH0&A. 

Family  LOLIGIMD.^. 

Oeniu  LOUOO  Lamarck.  1799. 

Lolig^  ^ahi  d'(  )rbigny. 

L/tliif  tfthi  ir<  >rlii»riiy.  \'*»y.  \mv-T.  Mvriil..  p.  tiu.  |»l.  in.  figs*.  1.2.  \siS. 

Four  s|ie<'imeiL>*  of  wliat  are  pn>l»bly  the  al>ove  were  taken  in  Mayaguez  Harlx»r.  Porto  Rico,  but 
thev  are  not  in  c«»nditii»n  to  lie  describe*!. 

Family  SPIRILID.€. 
Oeniu  8PIBULA  Lammrek.  1801. 

Spirula  australis  l  l^marek )  Pelseneer.     Plate  56,  tig.  4. 

SpiVH/'i  >tH*/nUi*  Ijtni..  An.  ^aIl^.  Vert,  vi i.  \k tUMK  lif£l:  Encyc.  Mt^th.  pi.  465.  tig.  S, <i. h. 

Several  imii^rfect  shells  rif  the  above  were  collected  at  Hucares,  Port4»  Ricro,  and  Knsenada  Hon<ia, 
Oilebra.  The  sfiei-ies  has  an  almost  univen«l  distribution  in  wann  seas,  ami  millions  of  shells  are 
thrown  up  on  the  seashori'.  Few  animals  have  ever  fjeen  obtained,  and  these  are  for  the  m<jst  part  in 
an  imiierfect  comlition. 

There  are  several  spe<*ies  of  Spiruln  which  can  not  be  discriminated  by  the  shells  alone.  In  the 
|i:i|»er  by  Huxley  and  Pel.**eneer  t»n  tlie  Spirnia  of  the  Chcdltngtr  voyage  the  name  iuuindi^  given  by 
i^iinank  is  tixe«l  on  the  .\ntillean  s|)ecies.  Some  atlditional  <lata  relating  to  this  fonn  are  printed  in 
Sience.  n.  s..  viil.  iii.  N'r».  5H.  Feb.  14, 1H96,  pp.  24:i-246,  from  a  specimen  taken  from  the  mouth  of  a  fish 
trawleii  bv  tlie  . I //«*;/ ii.xx  in  the  iiulf  of  Mexico,  in  324  fathoms. 
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Class  GASTROPODA. 
Sulwlass  ANISOPLEURA. 

(KUTHYNKURA). 

Order  PTEROPODA. 

Suborder  THEOOSOMATA. 

Family  CAV0LINIID.1:. 

Oenni  CLSOBORA  P^ron  it  Lamenr,  1810. 

Sul>geimH  Cri.>*kim  (Hang,  1828)  S4iworhy,  \HXi. 

Shell  t'l<>ngate-«'oru(tal,  Htraight,  with  a  slightly  gyrate  sulcus  extiMidiiig  from  the  apex  to  the 
a|K'rturu  where  it  is  proihu'e<l  as  a  ix»iut  projecting  alwve  the  oblique  margin  of  the  apert.ure  doraally. 
Tyi»e,  (Wxeia  Hpinifera  Hang  =  (\  nuhula  Quoy  <fe  (Tainianl. 

Oreseis  subula  Quoy  A,  Oainianl.     Plate  57,  (ig.  1. 

rinnloruitubnln  guoy  i\:  (iHiinnnl,  Ann.Sci.  Nat.,  x,p.2S3,  pi.  V1IM>,  tiKs.  I-IJ,  1«"J7. 
SlifUola  Knhula  IN'Iwihht.  CMiallenger  L'tcroiNMlM.  ii,{>.r)ti,  188H. 

The  geiuiH  ('rcneift  Rang  wa«  at  tirnt  heterogeneouH;  one  of  th«»  hikhmi^h  wa,««  already  the  type  of  the 
geinis  Vatjl titllf I.  IhixuViu;  the  others  conipristHl  siKH^ies  of  ('a(tuhi:<,  (h-no'iM^  And  Sttfli<*l^t.  In  his  (renera 
(pt.  XXXIX,  FterojHKla,  1883),  Sowerhy  tigun^l  (\i<uhnia  as  an  example  of  the  genus  (VfWM,  an<l  in  his 
Manual  (18.S9,  and  2d  ed.,  1842)  again  i'ites  it  as  a  ty}»e  and  s{>eei(ies  among  the  characters  of  the 
genus  the  dorsal  sulcus.  Finally  (iray  (Fig.  Moll.  An.,  iv,  p.  122, 1850)  defined  the  gtmus  in  hannony 
with  the  pnH'(Hling,  and  at  the  same  time  detim^l  .SY/////>//i  (as  in  the  original  diagnods  of  Hlainviile)  as 
including  th<>.^e  spe<'ies  with  a  cylindrical  stH'tion  and  simple  circular  aperture.  It  will  tlierefore  Ih* 
s(vn  that  thert*  is  no  giHHl  ground  f<»r  tlie  view  taken  l»y  Fol  and  Pelseiu»er  for  n»ferring  the  present 
siKM'ies  to  Stijliola.  The  sulcus  is  n»tle('te<l  hy  a  ridgt*  on  the  interior  of  the  shell,  and  the  cross  siH'tion 
of  the  shell  is  ''heart  "  shaiKnl.  As  the  original  description  of  StyihUa  states  that  the  cross  stH*tion  of 
that  genus  is  <*ircular,  the  tyjH»  can  not  have  lH?en  a  spe(nmen  of  this  sjHH'ies. 

The  present  sjKHMes  is  al)un<lant  in  \V«»st  Indian  wat^'rs,  and  four  s|ie<'imens  were  ohtaintMl  at 
Mayagu*'/.  Torto  Kico,  hy  the  Fish  ('ommission  |)arty. 

Oenni  8TTLI0LA  (Lamenr,  1826)   Gray,  1860. 

Shell  elongatcH'onieal,  stmight  or  eurvtHl,  with  a  smtMith  surface,  circular  stn-tion  and  aiM»rture; 
the  plane  of  the  simple  a|M'rtur(>  is  at  right  angk^s  to  the  longitudinal  axis  and  the  margin  is  not  oblique, 
angular,  or  suh^ate. 

TyjK',  StijIUtUt  trrhi  Ix^sueur. 

Styliola  acicula  Kang. 

Clftntoro  {  Crutntt)  nriniio  liiiiif;.  Aim.  <l«s  Sol.  Nat.,  X  m.  i».  'Ms,  j»l.  x  vii,  (Ijf.  0, 1K2S. 
Stf/littfii  I'u'Ui  ( Losuciir.  IMlii  pit  (iniy.  »»/».  «v7.,  ISTjO. 

Shell  thin,  a<'iculate,  elongati»<l,  with  a  jMUisheil  surfa<'e;  <»ften  slightly  curve<l  or  tiexuous;  with 
the  apieal  termination  slightly  bullKms;  tnuis]jan'nt  or  whitish. 

lA'ugth,  10;  max.<liam.  (at  the  ai>erturtO,  0.75  mm 

.Mayaguez,  many  dead  spetnmens. 

The  s|>eeimens  agn-e  with  others,  from  the  (rolUn'tion  of  Hang,  in  the  National  Museum.  The 
filenderness  of  the  siKvimens  is  variable,  some  being  relatively  stj>uter  than  others. 

Oenni  CUVIEaiNA  Boai,  1886. 

Shells  stniight,  subtranspareiit,  sulxryUndric^l,  the  a|«^x  sharp  in  the  young  but  falling  off  In  the 
adult  state;  ajK»rture  simple,  slightly  compn»fistxl. 
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Cuvierina  columnella  Ran^. 

Curitrin  itJumnrUa  Rantr.  Ann.Soi.Nat..  xiii.  i».  .tSt.  pi.  XLV.  flK»»-  l-»*.  IW^. 

Ailult  Hheil  Hiiiifwhat  vai^e-^ha]>e<l :  aperture  compreeeed  a  little  and  mibtnangular,  slightly 
t-xjiarnle*!  at  the  sid**?*.  upper  end  r»f  the  shell  deooUate^l.  ronvex,  ^howin^  the  war  of  the  elongate<l 
]Munt4'«l  spire.     (%jli»r  milky  white. 

Ivcn^h  10:  gTi^tent  diameter,  8  mm. 

Mnya^nez,  l*nrt^»  Ri<i»,  one  ilea<l  >*pe<*imen. 

Oenns  CAYOLDIA  Abildgaard,  1791. 

Shell  iiiHate<l,  su1n<Ui1>ular,  thin:  ventral  £a4*e  swollen;  durml  fan*  longer  than  the  ventral,  drawn 
out  in  fnmt:  :i})ertnre  mmpresned  and  coutinueil  ai*  a  titfHure  arotind  eH4*h  Hide  of  the  .Mhell. 

BMtioB  DIACRIA  Gray,  IMI. 

Cavolina  trispinosa  Le^ieur 

Jlyalua  triitpimjim  LA-sueur.  Blainvillf  Dirt.  Soi.  Nat.,  xxn,  i».  W.  1K21. 
y/yi/.-i'i  trijtfHiuMii  S«iw».'rl»y.  Tonch.  I«»n„  XX.  IKTh,  pi.  III.  fig.  15. 

Shell  comprcseKHl,  with  three  Htnmg,  Htraight  spinet*,  one  on  eaeh  side  at  the  })0(«terior  tennination 
of  the  fit^aire,  and  a  longer  one  behind,  longitudinally  rihbe<l  on  the  ventral  face;  dorsal  lip  slightly 
n»<'iir\'e<i,  ventral  lip  strongly  recurved.     Color  whitish,  nearly  transparent,  smoky  tinted. 

liength,  10;  greatest  width,  7  mm. 

<  »ff  A^uadilla,  one  <lejul  s|ieeimen. 

SMtim  GAVOLDIA  tu  ft. 

Cavolina  longirostris  I^esueur. 

Jlmhm  hotifii'*.'frif  U-MR-ur.  KlainvilU*  I>lft.  Soi.  Xal..  xxii.  p.  hi.  Ih-Jl. 
HifOitti  /o«//i r'H^nV  SiwtTby  i'om-h.  Fnni..  -\x,  pi.  ii,  tig.  12.  18#h. 

rpjier  faee  of  shell  nearly  heniisjiherii^l,  markcnl  with  delicate  concentric  ri«lp*:  dorsal  face 
Itjugitudinally  riblHNi,  pn»li>nge<l  in  front  into  a  long,  somewliat  folded,  ilepreHsetl  lieak:  lateral  spines 
compresseil,  I'entral  spine  short,  truncatetl. 

length,  4  mm. 

Mayaguez,  Port<»  Rit-ii,  many  <le:ul  shells. 

Cavolina  uncinata  Rang. 

Jlffithn  unrimitn  Kaii^'.  <rorl»i>fi»y.  Voy.  Am.  Mi'rid..  v.  p.  «J.  pi.  v.  fip<.  11-15.  lK3i». 

Shell  much  swollen  ventrally,  the  !*urfa4V  delit-ately  and  regularly  reticulate<l,  with  line,  con- 
tvntrir  riilges  in  fnmt;  dorsal fa«»e  with  thn*e  low,  r»<iiating  ril>s,  tunie«l  downwanl  and  nearly  evenly 
rouinletl  at  the  aijcrtun*;  lateral  spines  compri'sseii  and  rurve<l  slightly  lNU*kwanl,  (*entral  spine  rather 
sh«irt,  ^•tout,  ami  curve<l  iipwanl.     Color  jiale  amU^r. 

I^utfth,  9:  breadth.  ♦>  mm. 

Mayaguez,  nix  d<*jiil  shells. 

Cavolina  inflexa  I^etniour. 

Jfytil.tti  utfi'XH  l.».>ut'iir  NiHiv.  Bull.  .<«k'.  Philom..  ni,  p.  *>«,  pi.  5.  tig.  3.  IKIS. 

Shell  elongate<l,  compresse^l:  ventral  fat\*  but  slightly  inflated;  ventral  lip  rounded,  seant'ly  pro- 
du(.*e<I  in  the  center,  markeil  off  by  a  deep  sulcus;  florsal  face  faintly  three-ribl>ed;  dorsal  lip  nearly 
plain,  somewhat  pnMbKtil  in  the  center:  lateral  spines  snuill,  tunie<l  liackwanl  a  little:  (vntral  spine 
lonir  ami  stout,  curve*!  upwanl. 

lieiigth,  r>  mm. 

Mayajniez  Harlior.  rim*  lU-ad  shell. 

Cavolina  gribboaa  Hang. 

Htfil;*n  [liUtfwn  Kanu  in  il*«»rhiKny.  V»iy.  Am.  M»'r..  v.  p.  <C».  pi.  v.  flpK.  16-20.  ISM. 

Shell  nnHlerately  inflated,  ventral  face  producetl  in  front  into  a  high,  almost  sliarp  ridge,  which 
is  strongly,  coiu-entrically  .«<tnate<l,  the  rest  of  its  surface  finely  reticulated,  its  lip  but  slightly  proiluce<l; 
dorsal  lace  convex,  nearly  smooth  or  having  alx>ut  si'ven  faint,  longitudinal  ridges;  upper  lip  moderate 
or  Hjmewhat  pnKluce<l,  turned  sharply  downwanl:  lateral  spines  very  shc»rt,  rather  near  t<»gether, 
central  spine  short,  stout,  slightly  curve<l  upwanl. 

Length,  9;  breadth,  o;  breadth  acniss  lateral  spines,  4  mm. 

Mayaguez  Harltor,  one  bn>ken  s|MH*ii!ien. 

This  is  the  Hyalteaflava  of  d'Orbigny,  ls:U»,  and  //.  tfryeubnnri  Pfeffer,  1880. 
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Order  OPISTHOBRANCHIATA.  • 

Suborder  TEOTIBRANOHIATA. 

(Oephalaspidea). 

Family  ACT.4:()XII)/li. 

Oenni  ACTJEON  Montfort,  1810. 

Shell  oval,  spirally  Htriate,  with  conical  npirc  ami  chauneletl  HUture.  Aperture  loiij?,  nam>w 
ahove,  hroadly  njiiiule<i  Inflow;  outer  lip  niinple  ami  ai'iite;  coliiinella  twinte^l  into  a  Htroiijr  Hpiral  fol<!. 
Parietal  wall  without  fohln  or  teeth. 

Tyf)e,  .1.  1ornntilii<  LiiinaMiH. 

Acteeon  punctostriatiiB  (\  H.  Adainn. 

TnriinttUn  ituiuioMriutu  i'.  B.  AilaniH,  BosUm  Jourii.  Nat.  Hist.,  Ill,  {>. 8*23,  pi.  iii,tiK.9. 1840. 

Shell  hiniall,  elli)>tii'al;  whorltj  about  4,  the  lai^t  Hliowiu^  revolving,  punctate  Htria^  on  it^  ba^a! 
half;  the  central  jiart  of  the  whorl  ia  smooth,  and  there  art*  Honietinien  a  few  HubHiitural  lines;  nucleus 
Honiewhat  <lepref»*e<l,  Huture  deep,  l>ortiered  externally  by  revolving  grooves,  which  ehow  through  on 
the  inner  nide  of  the  outer  lip.  There  is  a  go<Ki  deal  of  variation  in  the  color,  being  sometimes  variegated, 
nebulously  bandeil,  or  white. 

Length,  8  to  6  nun. 

Mayaguez,  Porto  Rico,  eight  d«»a<l  Hp<»oimenH. 

Family  RINGICULID^. 

Oenns  RIKOICULA  Deihayei,  1888. 

Shell  small,  soli<l,  nearly  white,  ovate  globose  with  conical  spire;  aperture  conspicuously  notched 
and  channeU*<l  at  base;  outer  lip  thickentNl, often  dentate  within,  callous  outside;  columellar  maiyin 
callous,  with  two  to  four  strong  entering  folds. 

TyiH%  /».  rimjt'ns  l^amarck. 

Bingricula  sexnistriata  d'Orbigny.     Plate  57,  fig.  11. 

Rhujindn  wiiiMrinta  <V( >rhiKny,  Moll.  Cubaiia,  ii.  p.  1(W.  pi.  x x  i,  (1^8. 17-19,  ls4f>. 

Shell  ovate-<'onic,  solid,  whitish,  smooth  alxn'e  and  having  revolving  .*<triH^  l)elow;  .suture  impressed, 
columella  strongly  biplicate,  and  there  is  a  callous  t(M)th  on  the  jwrietal  wall;  outer  lip  greatly  thickened, 
snbtul)erculate  in  the  middle. 

Height,  2;  diameter,  1  mm. 

Mayaguez, Porto  Uico,  two  dead  shells. 

Family  TORNATINII);€. 

Oenni  TOBNATIHA  A.  Adami,  1860. 

Shell  cylindri<'al,  with  a  cimicor  flattened  spire,  theajH»x  pn)je<'tingantl  mammillar,  sinistral,  tilteii 
so  that  its  axis  lies  at  an  angle  of  alK)ut  9()  degrees  with  that  of  the  shell.  Suture  channeled!;  ai)erture 
long,  narrow  alH)ve,  dilated  and  rounde<l  l)elow;  outer  hp  anrhe<l  forwanl,  retreating  at  the  suture  and 
l>ase,  columella  with  one  spiral  fold  at  its  junction  with  the  whorl. 

Ty]K\  7'.  roliita  Quoy  it  (laimard. 

Tornatina  bullata  Kiener.     IMate  57,  fig.  9. 

Tormit»lUi  UiiUntn  Kit'iM-r.  Sp.  t-t  Icon.  ('<X|.  Viv.,p.  .*».  pi.  i,  flg.  4. 

Shell  cylin<lrical,  rather  solid,  white;  suture  d(»eply  <'hanneled;  Ikxly  whorl  having  very  miimte, 
wavy,  revolving  .sculpture;  aperture  long  ami  narrow;  outer  lip  advanceil  in  the  middle;  columellar 
plication  rather  strong. 

lAMigth,  7;  diameter,  3  mm. 

Mayaguez,  Porto  Rico,  one  shell;  Vieques,  a  single  biully  worn  s|)ecimen.  Both  seem  to  be  fully 
adult,  V.vX  are  probably  a  small  variety.  The  n»volving  si'ulptnre  is  distinct  <»n  the  best  preserveil 
specimen. 
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Tomatina  candei  «i'<')rhi}|:ny.     Plat«'  57.  fifr.  7. 

BtUhi  rtiti/Ui  4r<  »rhi}!iiy.  Moll.  ("iitMim.  1. 1>.  r>,  i»l.  i v  &•>.  fitca.  1-4.  IHr*. 

Shell  small.  sul)cylirnlrical.  widest  at  the  shoiiMer:  ppire  li>w  t-onieal:  Hurfaiv  niiMMith  exi'ept  for 
faint  trrowth  li Hi's,  shining,  milky  white     Outer  li|)a<lvam*e<l  in  the  middle:  (iilumellar  fold  iiKNlerat**. 
liemrth.  2.o;  diameter,  1.5  mm. 
-Mayasiuez,  !N»rti»  Rii-o,  live  wnni  s|»e<*imeiit*. 

Oenns  YOLVULA  A.  Adami,  1860. 

Shell  .^iiU-yliiidrii^l  or  long  oval,  tajiering  at  lx>th  eiidi*,  KMly  whorl  phmIuiv*!  int4»a  Iteak  or  spine 
aUu'e.     Sjiire  c^iiu-ealeil;  aperture  as  l«»ntr  as  shell,  narrow.  pnMlu(*e<l  al»ove.  fohmiella  witli  a  slight  fold. 
Tyj^e.   r.  iiriiinhniUi  Brugiiiere. 

Volvula  oxytata  Bush.  T*late  57.  ti»r.  s. 

Vvli  «/.i  uj-yttUn  Hn-h.  Tniii*.  <  •oiiii.  -\ca<l.  S<*i..  vi.  j..  -klv  i»l.  i.v.  tl»r.  1-',  1  v*.'*. 

Shell  thin,  ryliiidrieal,  with  a  sliarp,  spike-like  a|)ex  anil  a  ta|iering,  ronnde<l  anterior  end. 
shining,  with  four  or  live  very  tine,  revolving,  punctureti  lineei  at  each  end.  and  extvediiigly  faint 
mi4-ros<.'opir  stria>  on  intervening  surfaiv.     Inner  lip  slightly  reflected  anteriorly  over  an  umbilical  ehink. 

l^'Ugth,  2.5;  diameter,  1  mm. 

Mayaguez,  Porto  Ri«i».  three  shells. 

Volvula  acuta  d'Orhiemv. 

BhV'i  nrntn  iV«  »rliieny.  Mull.  (  iiUitiii.  i,  \:  VJ»',.  pi.  iv.  lijf*.  17-'JU.  1S12. 

Shell  olxivate,  lieing  widest  near  the.^pire,  attenuatetl  aUiveand  Itelow,  thin,  white,  with  n»volving 
stri;e  at  the  l>a.*^.  ntit  i»erforate<l;  mlumella  w^nvly  flexuous. 
l^ength.  2.5:  diameter.  1  mm. 
MayagiU'Z.  Porto  Rie^i,  three  worn  shelb*. 

Oeniu  BETV8A  Brown.  1887. 

Shell  small  sulM'yIindrii-al,  with  raise<i  flat  or  sunken  spire;  aperture  as  long  or  nearly  as  long  as 
the  shell.  narn»w  alM)ve.  dilate*!  l>elow.     CN>lumella  with  or  without  a  small  fold. 

Retusa  caBlata  Bush. 

riflnhiio  r:thilo  Bu«>h. Trails. ('«iiiii.  .Vi-h«1. S<-i..  vi. p. -U'lK. pi.  .\lv.  rtjf.  1-V l'!*^'>. 

Shell  >mall,  H»mewhat  (i.»nit'al.  trum-ate*!  aU»ve:  spire  eoneeaIe<i  in  a  deep  per\'ious  pit,  within 
whirli  (me  or  two  whorls  are  seen:  the  upper  end  of  the  shell  is  sculpture<l  with  beautiful,  flexuoui? 
ril»s  which  fade  out  a  sliort  tlistanee  tUiwn  the  InMly  whorl:  the  basal  |>art  of  the  shell  is  muntled  and 
S('ulptun>«l  with  a  few  revolving,  punctate  lines*;  a|ierture  narrow,  suddeidy  lieooming  witler  lielow, 
sliifhtly  ilrawn  out  at  the  lia.«H*:  columella  faintly  tnuK'ate  U*low.  with  a  minute  chink  liehind  it. 

length,  .*»;  diameter.  1.5  mm. 

Mayaguez,  Porto  Ki«*o,  twi»  slitrhtly  worn  sj^wimens. 

Family  BULLII)/£. 
Oenm  BULLA  Lumens,  1768. 


Shell  elliptical  or  ovate,  mmiiai'tly  involute,  generally  solid  and  with  a  niottle<i  (*ol4»r  pattern; 
S]>ire  .Hmken.  umbilicate*!.  .\(»erture  as  long  as  shell,  rising  alK>ve  vertex.  nam»w  al)ove.  exijanded 
lielow:  lip  simple.  c«tluniella  slhirt  and  concave.     Type.  //.  aiM/'ti/Ar  LinrnfU;-. 

Bulla  amygdala  Dillwyn. 

B't'iti  'Laf/'fliilii^  I>i]hv\ii.  iK^r.  CsU.  Rw..<h..i.p.  iw.  1M7. 

Huf'i  'iin'jtfhihx  ril«il»ry.  .Man.  .xv.  p. 3:i9, pi.  -\ x  win.  iiirx.  ly. .'*>. i;*j-«l>.  !•»««;. 

Shell  oblong,  narrower  towanl  the  vertex,  solid,  rather  dull,  clouded  and  mottled  with  purplish 
i»n  a  jiale  gn^uml.  Surface  generally  without  microsi^jpic  revolving  striie.  but  having  a  few  s|iace<l 
lines  at  the  Viase.  and  rarely  a  few  at  tlie  vertex:  umbilicus  deep.  striate<l  within.  Outer  lip  thick, 
i-allous  where  it  rises  fr»»m  the  verte.x.  its  i»uter  jiart  straight.  Columella  arcuate,  with  a  very  heavy 
reflectetl  i-allus,  which  has  a  chink  l>ehind  it. 
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liCngrth,  40;  diaineter,  23  in  in. 

Arroyo;  San  (leruninio;  Boqueron  Jiay:  Agiuulilla;  (iuanica;  Porto  Real;  Pontre,  Porto  Rico. 

The  <li8tini!tions  l)etween  this  form  and  B.  striata  Brug.  of  the  Metiiterranean  region  are  faint  and 
hM>mewhat  inconstant.  As  a  rule,  amygdala  is  more  inflated  and  has  a  smaller  rnnbilicus  at  the  vertex 
than  MriaUif  but  this  is  not  always  the  case.  The  striata  is  more  apt  to  have  revolving  lines  at  the 
vertex  an<l  microscopic  spiral  lines  on  the  Ixxly  than  amygdala^  hut  sjHHimens  of  the  former  occasion- 
ally exhibit  these  <'harat!ters. 

Family  AKERATID^. 

Oenni  HAMDrEA  Laaoh,  1847. 

Shell   thin,  fragile,  unicolore<l,  yellowish   or  greenish,  glolx)Be,  ovate  or  snlx^ylin<lric;   vertex 
(H)n(»ve,  imperforate  or  minutely  jwrforate;  aperture  as  long  as  the  shell,  narn)w  above,  wider  IhjIow; 
umella  concave,  thin,  showing  a  slight  fold  where  it  joins  the  Ixnly  of  the  shell. 
TyjH*,  Bidla  hydaih  Linmeus 

Haminea  ele^ans  (iray. 

Bulla  ei*(/<ini' amy,  Ann. of  }MiiIiM.,new  iH'r.,ix,p.408,  IK^S. 
Bulla  guihlintfi  Swainwm,  Mai.,  pp.  251, 360.  tlK-  46, 1840. 

Shell  n)undly  oval  or  subcylindrical;  surface  with  irregular  growth  lines,  and  showing  plainly 
close,  spiral  striation,  which  is  usually  straight  but  sometimes  a  little  wavy;  vertex  conclave,  narrowly 
and  deeply  perforate<i,  the  outer  lip  rising  from  the  left  side  of  the  perforati<m;  outer  lip  well  arched, 
n)unde<l  alnive  and  l>elow;  cxilumella  deeply  an*uate;  |>arietal  c^allus  thin,  encin*ling  the  )MTforation  at 
the  vertex.     Color  brownish  or  gn^enish  yellow,  lighter  alxn'e  and  l)elow. 

length,  19;  diameter,  13  mm. 

One  bn)ken  sjMX'imen  in  fresh  ircmdition  was  taken  at  Mayaguez  HiirUir,  Porto  Rico. 

Haminea  succinea  (k)nra4l. 

Kitllinnicf'incii  Conrad.  PriH-.  Aiwi.  Nat.  S<'i.  Phila.,  in,  p.2t),pl.l,tiK.5, 1H46. 

Shell  thin,  horny,  <'ylindri(.ral,  s<miewhat  wider  at  the  l)ase;  vertex  truncattMi,  narrowly,  deeply 
imprt»sse<l,  minutely  perforate<i,  the  lip  inserter!  on  right  side  of  j>erforation;  surfa<v  densely,  evenly, 
spirally  striate<l  thn.)Ughout,  striie  slightly  wavy;  aperture  long,  narrow  and  {parallel  sidwl  al>ove,  wider 
lielow;  (y>l umella  very  com* ve,  folded  alxive,  the  lip  rettext»<i  and  appresseil  to  the  umbilical  regiim. 

T>ength,  10;  diameter,  6  mm. 

A  single  broken  sj)e<nmen  was  <*olUHrte<l  at  Culebra  Island,  whi(*h  s»»ems  to  l»e  this. 

Family  HYDATINU)/!:. 

Oenni  HTDATINA  Bohnmaoher.  1817. 
Hydatina  physis  Linnanis. 

BulUi  pfnittif  Linnaiis.  Synt.  Nat.,  wl.  x,  p.  7*27, 17fth, 

Htfdatina  phygin  !1!vbry.  Man.,  xv.  p.  ;V<7.  pi.  Xl.v.  Hkh.  14-17,  IWKi. 

Porto  Ri<<»  ((Tundlach);  West  Indies;  west  Africa;  central  Pacific;  Indian  Ot^ean,  etc. 

Oenni  MICBOMSLO  PUibry,  1894. 
Microxnelo  undata  Rrugui(>re. 

Bulla  utuhitn  Bru>fni«'ri'.  Knt-.  Moth.,  i,  p.  :W0.  1791. 

Mimmifln  uiulntn  IMlsbry.  Man.,  xv,  p.  :Wl!.  pi.  LIX,  flgM.  20-24,  1H93. 

Porto  Ki<*o  ((lundlach);  West  Indies;  Honduras  (Simpson). 

Family  SCAPHANDRII)>E. 

Oenni  ATT8  Montfort,  1810. 

Shell  solid,  involute,  oval,  usually  with  spiral  stria'  at  lK)th  ends;  api»rture  projecting  lieyond  the 
vertex  and  hi\s**}\  (;olniiiella  plicate  or  concave,  generally  somewhat  reflex»»<l  over  the  small  umbilicus. 
Tyi>e,  A.  njinhalnn  Montfort. 
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SiilijreiiUH  Atyn  k.  k. 
Atys  giiildinii  SrywerWy. 

Ahi/t  ijHiMiuii  S*»wfrl»y,  CoiK-h.  Ii-ini..  xvii,  |il.  v,  fi»f.  26,  18W. 

Shell  iiiHateil,  thin,  <liill  gniyuih  whit<>,  atteuuated  into  a  njiimU'*!  ridj^i*  aUtvc.  where  it  is  jierfo- 
r.tU*<I  or  rloHeil.  uni))ili(*ate<i  l»elow:  wrinkle*!  with  growth  line:^  aii<l  spinilly  striate,  eHpe«'iall y  at  emls, 
where  it  is  sonietimof?  reticulate*!:  outer  lip  (.leci<le<lly  elevattnl  alwve:  o>!unie11a  tliiii,  slightly  foldwl. 

length.  S:  diameter,  5  mm. 

Mayagiiez  HaHior.  Porto  Rii*i».  une  s|H.i*inien;  KiuHMiada  Honda,  ('ulel»ra,  one  shell. 

Atys  sandersoni  Dall. 

Mu^f  mndtrMnti  I>h11.  Bull.  Mil-.  Ttmip.  Z<m»1..  ix,  p.  W.  IXM:  Blake  Rep.,  n,  \*.  M,  pi.  xvii.  fig.  7.  1sk9. 

Shell  thin,  (N>lishe<l.  translucent  white,  with  the  aperture  longer  than  the  axis  of  t!ie  shell; 
}rrr>wth  lines  faint:  spiral  s<'nlptnre  c«>njii8ting  of  about  a  dozen  linen  at  ea4*li  end  of  tlie  shell,  Itecoming 
faint  or  (»l)H»lete  at  «-enter:  vertex  having  a  deep  pit,  from  the  tvuter  of  which  tlie  maigin  of  outer 
lip  ari.^en:  <*olume!la  nearly  straight,  reflcnrte*!  over  the  umbi!iciL«i  and  clo(<ing  it.  or  only  leaving  a  chink. 

Length,  4:  diameter,  2  mm. 

Two  young  si)e<*imens  were  o!>taine«!  in  Mayaguez  Harlxir,  Porto  Rico. 

(Anaspidea.) 

Teirtibranrlis  without  a  fl(*shv  h«*ad  shield. 

* 

Family  APLYSIID^. 

Animal  not  pn»t<*ctetl  by  a  shell,  the  neck  and  head  Dam.»wer  than  the  body;  mouth  a  vertical 
fissure:  two  tentacMilar  folde^l  lobes  alwve  the  head;  two  elevate*!  rhinophores  l)ehin<l  thes**.  in  front 
of  which  are  the  small  eyet*.  Pleurf>|)rKlia  curve<i  over  the  back  f(»nning  two  lolies  inclosing  mantle 
and  gill.  (Tenital  oriticv  within  the  dornal  slit:  shell  nearly  or  quite  covered  by  the  mantle,  a  men* 
i-ontave  ]>late. 

SubfamUy  APLYSINA. 
Oeniu  TBTHT8  Liiinein,  1768. 

Pleun>{>(N!ia  arising  in  front  of  the  middle  of  the  animal's  length,  free,  use<l  as  swimming  lobes, 
mantle  nearly  covering  the  gill,  having  a  median  tulie  or  orifice  produced  liehind  in  a  lol»e  or  lobes 
fonning  an  excurrent  siphon:  foot  well  developed;  shell  thin,  with  pointed,  small  apex,  and  having 
a  roncave  jKisterior  sinus. 

It  is  >>etter  known  under  the  generic  name  of  Aplyma. 

Tethys  protea  Rang. 

A^tlfj^in  in^4*n  \{m\k.  \U*\.  Nat.  Apl..  p.  .Vi.  pi.  X.  flgK  1-3.  1H2S. 

Hai'k  much  swollen;  swimming  lolies  laige;  neck  slender;  tail  (Niinted;  f(K»t  large;  surfati' 
irenerally  covere<l  with  scattere<l,  ring-shape<l,  dark  markings. 

Ix'ngtli.  fn.«n  4  to  18  cm. 

Kns<Miada  Honda,  Culebra  Island.;  Pomv  Reefs;  San  Antonio  Bridgi*,  San  Juan;  Mayaguez:  n-efs 
at  <iiianifa,  Porto  Rico;  Caliallo  Blan<*f>  Reef,  Vieques. 

This  form  varies  greatly  in  (rolor,  and  among  our  numerous  specimens  as  to  size,  some  of  which 
an-  pndiabiy  young.  In  certain  .specimens  the  rings  of  color  are  heavy  and  distinc*t;  in  others  there 
is  sran-ely  a  tint  of  the  dark  rings  and  there  is  every  variation  between.  The  inner  sides  of  the 
plenro{N)i!iu  and  the  mantle  are  variously  marke<!  with  dark  jiattems  of  c«)lor. 

Tethys  cervina,  n.  sp.     Plate  ^Vi.  Hg.  2. 

B^mIv  flong<it4*d,  flabby;  mouth  encin»!»*<l  by  thick  li|is:  tenta<'les  sh<»rt;  eye^  in.*^rteil  in  fn»nt 
of  tlir  ti'iitaclf.*^.  Swimming  lolic^  thirk,  unite*!  UOiiiid  at  .*4ome  distamv  in  fnmt  of  the  hinder 
«-\trfiiiity;  mantle  oriliiv  minute;  mantle  eniling  liehiut!  in  a  small  fold;  fctot  narrow,  nearly  sm«>otli. 

('olor>:  The  UMly  is  a  lurid  gray  overlaid  with  reticulations  and  b!«itch<*s  of  ilarker  color.  It  also 
ha>  •^•attcn**!.  >iiiall,  nearly  n>und,  smoky  bniwn  sjM.it**  thmughout  its  surfatv.     The  f<Nit  is  smoky 


3fifi  BULLETTTf    OF  THE    UNITED    STATES    FISH    COMMISSION. 

hrown,  lijfhter  colorefl  than  the  npotn.  The  inner  (ni^es  of  the  Hwhniiiinie  lolieH  an*  l>eantifully  and 
(liRlinftly  niaimlate,  with  ahernatin^  lifrht  and  dark  pat(*heH.  The  mantle  in  eolonni  like  the  UnIv,  hut 
the  dark  HiM)ts  are  wantinjr,  and  the  dark  retienlationH  an»  Hoinewhat  radiatin^r.     lA»njrth,  7  eni. 

Shell  with  a  rather  stronjr  layer  of  lime,  elliptiial  in  outline;  jiosterior  sinus  UKxlenite.  lAtn^^h 
of  Hhell,  :M);  hreadth,  19  mm. 

Mayajruez,  l*orto  Rico. 

Nine  spet^imens  in  aleohol  wert»  obtained  hy  the  ex}HHlition,  all  i>robahly  younjf.  The  {tattern 
of  coloring  Ih  quite  conntant  in  all,  though  in  »ome  Hi>e<*inienH  there  are  but  few  of  the  dark,  nmoky, 
nmnd  H|M)tH.  As  thedewTiption  is  from  aleoholie  material  only,  it  is  im{><»t«dble  to  tell  what  the  eolors 
may  1h'  in  a  livinj?  state.     Most  of  the  specimens  are  batlly  shrunken  or  drawn  up  by  the  al(!ohol. 

Tethys  parvula  (Guildiu^)  Moreh.     Plate  5:^,  H^.  14. 

AlAyrin  jnin^ula  ((iuildiiiK  MS.)  Miin-li,  Jouni.de  (V)ii('h..l«63, i».i2. 
TWAi/M  jtarvuln  PilHbry.  Man.,  x  vi.  p. 83.  pi.  xxxvn,  fljfs.  23-'25.  \>m. 

Jiody  higher  than  wide;  mouth  pla4*e<l  well  forwanl,  with  slijrhtly  wrinkleil,  thiekene«i  lips; 
rhinophon^s  larpi»,  folde<l;  tenta<'U»s  rather  small;  eyes  not  w?en;  frN»t  elonpited,  extending  to  a  jKnut 
1)ehind,  its  lK)rder  (•rimj>e<i;  swimming  1o1h*s  wide  and  almost  auricle*!  in  fnmt,  narrower  and  united 
liehind,  ehwn^ly  inclosing  the  very  large  shell;  mantle  having  a  large  oval  o]iening  which  exhibits  the 
shell.  F^xcurrent  siphon  lateral,  oi>ening  at  iK)^terior  sinus  of  shell,  (^.olor,  a  <iirty  greenish  white; 
lK>nler  of  foot,  pleuropodia,  and  mantle  oi)ening  intense  bla*'k,  as  an?  the  tiiw  of  the  rhinophores. 

lA*ngth  of  animal,  20;  diameter  of  mantle  o{)ening,  5;  length  of  o|K'ning,  (>  nun. 

Shell  very  lai^e,  solid,  concave,  covere<l  with  a  rather  thick  epidermis,  which  |kh»1s  on  exjiosure 
to  air;  i)osterior  sinus  nuMlerate,  overhung  by  the  epidermis;  aiK»x  much  incurviNl,  callous,  but  having 
no  recurve<i  process.     Interior  cak^areous,  slightly  iri(U»s<vnt,  pinkish  white,  externally  straw  colorwl. 

lA'ngth,  13;  breadth,  9;  height,  5  mm.     Length  i»f  sinus,  5  mm. 

('alxallo  Blanco  Rei»f,  Vie<iues,  one  8pe<'imen. 

This  sjHM'imen  is  l>adly  contracte<l  by  the  alcohol,  and  is  not  in  g<MKl  con<lition  to  study.  The 
s|K»ci»*s  is  remarkable  for  the  gn»at  size  and  solidity  of  its  shell,  which  is  (U»eply  omt^aveand  ("overs  the 

whole  animal. 

Subfamily  DOLABRIFERINA. 

Oenm  DOLABBIFERA  Gray,  1847. 

Animal  ovate-obl<»ng  or  sack-like,  tai)ering  towanl  the  hea<l.  Kyes  as  in  Tethiff<.  PleurojMMlial 
lol)es  IcKUteil  lMdiin<l  the  middle  of  the  l)o<iy,  sctarcely  mobile,  inclosing  a  large  gill  cavity.  Mantle 
small;  f<M»t  broa<l.     Shell  small,  nonspiral,  solid,  and  calcareous. 

Tyi>e,  I>.  doUdtrifrrn  Cuvier. 

P  Dolabrifera  ascifera  Hang.     Plate  5(>,  (ig.  K. 

Aidyttia  « l)idolt»lln \  tn^ci/tm  Rmiik.  HIhI.  Nat.  Aplys..  p.  51.  pi.  i v,  Wtpn.  7-9. 1H2H. 

Bcnly  (in  alcoholi<*  sjHM'imens)  el(»ngate  ovate,  swollen  Udiind,  more  or  less  <*ovenHl  with  warts; 
ftK)t  very  large,  of  the  same  dimensions  as  the  Ixnly  and  liorden.**!  by  an  ex{)anded,  wavy  e<Jge; 
rhinophon's  and  tenta<*les  small,  shrunken;  eyes  minute,  betwet»n  the  rhinophores  and  tentai'les, 
a  little  nearer  to  the  latter;  dorsid  slit  in  the  i)osterior  thin!  of  the  iKxly,  to  the  right  of  the  nd<idle, 
alH>ut  one-fourth  the  length  of  the  ImhU*,  buttonhole-like  at  its  two  ends.  Right  pleun>iHxlial  lobe 
overlapping  the  left,  Inith  lol)es  small.     I^ength,  50  mm. 

Shell  somewhat  narrow(»<l,  the  apex  nmch  callous  with  strong  growth  lines  outsi<le,  dead  white, 
within  callous  and  shining,  <|uite  solid.     I^ength,  14;  bn»adth,  7  nnn. 

Reefs,  <iuanica;  P<»n«v,  l*uerto  Rico;  Ensena<la  Honda,  Culebra;  Caliallo  Blanco  Reef,  Vit^qiies. 

All  our  numerous  sj)^*imens,  some  of  which  art*  no  doubt  young,  an*  contractf»<l  by  the  al(*f)hol 
and  are  much  shorter  than  the  length  given  by  Pilsbry  in  the  mimograph  of  the  Aplyniida-.  The 
shells,  however,  are  hmger  than  the  measurement  given  by  him,  but  have  the  general  form  of  thoee 
figure<l  by  him  for  />.  asrifcrn,  though  they  vary  considerably,  some  of  them  in  the  direi'tion  of 
I),  ifwiftii  Pilsbry.     They  are  all  solid  and  milky  white  outside. 

P Dolabrifera  sowerbyi  (luilding. 

Pnlnhri/nn  xoirnhi/i  (lUildlnK.  Coiwh.  Icon..  .\vi.  pi.  i.  «K'-i.  1>*<>-** 

Bo<ly  in  alcohol  elongattnl,  |K*ar  slia}KHi,  nnich  swollen  Udiind;  foot  wide,  having  a  narn)W,  sharp 
lM»r«lerat  its  junction  with  Inniy;  head  small;  rhinophon»s  an<l  tentacles  short,  shrunken  and  wrinkled; 
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(•y<^a)M>iit  niiilway  ttetwevn  them;  mouth  and  li|K<  suiall:  dorsal  furrow  (li$itim*t  in  front,  (■l«i6i«><l  near 
donvil  sit.  which  in  about  one-thinl  the  length  of  the  animal,  rituateil  liehiml  the  middle  of  the 
Im.mIv.  and  not  lateral:  anui*  projecting  ai<  a  lar)se  tulie  at  the  po(>terior  end  of  nlit:  plenn>|)(Mlia  smiri'ely 
deveh>|ie»l.  of  e<|ual  size,  the  right  not  prf>jwting  over  the  left.  Surface  pale  lurid  hrown,  c«>verp«l  with 
small  nianimillM'  and  faint  sharp  pu^nlffH.     Ix*ngth.  50:  diameter,  25:  height.  IS  mm. 

SIk'U  elongateil.  solid,  narrow  at  and  liehind  the  ajiex,  w»mewhat  (*ontorte«l.  a  concave  deprei««ion 
nninin^r  down  the  liack,  whitish  and  dull  without,  polished  within.     Length.  i:{;  breadth.  5  nun. 

Hni-ares,  Porto  Rico,  one  specimen. 

Only  the  shell  of  iK  Murerhfi  has  been  tleei-rilieil,  an<l  nothing  is  known  of  the  Hift  parts  of  the 
spe«-ies.     The  shell  of  this  s]ie<*inien  agrees  pretty  well  with  »S»werby's  figures. 

Geaiu  HOTASCHUB  CiiTier.  1817. 

Ovate  or  fusiform,  swollen  in  the  middle.     Pleuri»]MMlia  unit<*«l  liehind  over  a  large  gill  cavity: 
dorsal  slit  sulN-entral.  short.     Foot  narrower  than  the  lMj«ly.  acute  In^hind.     Shell  minute  or  wanting. 
Ty|ie  -V.  iudiiftjt  Schweigger. 

Hotarchus  pleii  Ram;. 

Apffj^i'i  jiitii  lUiiie.  HiM.  Nat.  Aplyv.  p.  70.  pi.  XXl.  1K>. 

BiMly  long  ovate,  very  s(»ft  and  flabby.  Branchial  cavity  large,  a  little  in  front  of  the  middle  of 
the  ImmIv:  foot  long,  projecting  behind.  mo«lerately  wide.  Surfacv  more  or  le«e  ci»vere<l  with  filaments 
and  varioiLsly  lolied,  ragge<i  pnK«*es. 

length  of  animal.  10  to  12  cm.;  of  branchial  i-avity.  35  nnn. 

RKjueron  Bay.  Porto  Rico,  many  s|¥^'imens. 

Specimens  in  alojhol  are  most  disagreeable.  sha|ieless,  flabby  objei'ts,  of  a  dirty,  liottle  green. 
There  is  «:juite  a  little  variation  in  the  development  of  the  filaments  and  processes  on  the  liody.  some 
S()e<*imens  Iteing  nearly  cf)vere<i  with  them  and  in  r>thers  they  are  almost  wanting. 

(Hotaspidea.) 

Te<*tibranchs  having  the  dorsal  siirfaiv  pn>tecte«l  by  a  large  shield. 

Family   PLElROBRANCHID.€. 

<Till  plume  arising  al»out  the  middle  of  the  right  side  and  extending  liackward:  dorsal  shield 
fleshy:  aninial  shell-less  or  having  a  small  Ilaliotifonn  shell. 

Oeniu  FLBUBOBKAVCHUB  CuTMr.  1804. 

l^tu\\'  oval:   mantle  ainiut  the  size  of  the  foot,  free  and  proje4*ting  at  the  e<lges  all   around: 
rhinoplmri'S  contiguoiL'<.  inserte<I  Ifelow  the  mantle,     (vill  bipinnate.     Shell  auriculate. 
Tyi>e.  /'.  innjuii  Cuvier. 

Pleurobranchus  lacteus,  n.  sp.     Plate  56,  tig.  6. 

B«Mly  elliptii-al:  mantle  soft,  inflated,  faintly  pustulous  and  wrinkle^I.  semitransiian*nt:  foot 
smaller  than  the  mantle,  emarginate  in  front,  ha^nng  a  wrinkle<l  undulate  bonier:  rhinophores  elon- 
gate<l.  i-«»ini»res«Hi.  ilnM»ping  and  suddenly  cur\-e«l  upwanl  near  the  en«ls,  extending  in  front  iif  the 
veil  and  mouth:  veil  trun<tite<l  in  front,  with  a  small  projecting  lol>e  at  each  corner:  mouth  round, 
with  thick  li])f«,  extending  as  far  forward  as  the  veil:  male  and  female  orifices  at  the  summit  of  a  double 
mammilla  situated  just  at  the  frr»nt  of  the  gill  plume:  gill  plume  attached  al)out  midway  batrk  on  the 
IhhIv.  atta4*he<l  the  front  three-fifths  of  its  length,  and  liaving  al^out  20  pairs  of  plumelets:  anus  just 
iiiNive  the  hinder  point  of  attachment  of  the  gill.       I^ength.  22:  breailth,  15  nnn. 

Shell  oblong,  depresse*!,  thin  but  s<»lid,  having  aUmt  2  whorls:  spire  full,  mannnillary;  suture  well 
tiiurke«l  and  ending  in  an  emargination  liehind:  gn»wth  lines  develojie*!  into  well-marketl  irregular  ridges: 
-nriacv  covrntl  with  a  thin,  iridem^nt,  whitish,  or  straw-i-olore^l  epidennis.  length  of  shell.  5.5: 
itri'adth,  W  mm. 

Animal  ami  ^hell  milky  white. 

Kn>eiiii'la  Honda.  Oilebra,  five  s|ie«'imf ns. 

This  siiecit-s  doe>  not  at  all  agree  with  any  of  the  three  forms  describe*!  by  Mon-h  fn»m  the  West 
1 1  lilies,  ami  is  proltably  new. 
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Order  NUDIBRANCHIATA. 

DORIDIDvC  CRYPTOBRANCHIAT.€. 

Oenm  0SIT0D0RI8  Bergh,  1892. 

Geitodoris  mollina  Bc^iyli  MS. 

A  single  BixH'inieii  of  an  niuletermined  midibmiu'li  wan  (>))taimMl  at  Knoenatla  Ilniula,  Culebra. 
A  liiu'  from  Dr.  R.  lieiyli,  to  wJioiii  it  was  mibinittixl,  deiiominat<'8  it  aH  alwve,  but  the  deflcription 
hail  not  c*oine  to  hand  at  dat^^  of  printing. 

Order  PULMONATA. 

Suborder  BASOMMATOPHOBA. 

Superfamily  AKTEOPHHiA. 

Family  AURICULID^. 

Sholl  ppiral,  witli  revt^rw^i  nucleus,  covennl  witli  an  epi<k»rniiH,  solid;  spire  more  or  less  elevattnl; 
wborlH  rtatten***!;  a|>erture  elongate<l,  rontratrtcni  by  i*oliiineUar  tc»eth,  oft4*n  having  teeth  within  the 
outer  lip;  «*ohnneHa  gt»nerally  twist^^i. 

Oenai  MSLAMFUS  Montfort,  1810. 

Shell  oval  eonoidal;  a|x»rture  elongate<l,  narrow;  eoluniellar  lij>  with  Ht»veral  dentifonn  pliirationn; 
foluinella  plicate;  outer  lip  sliarp,  with  revolving  ridg(*H  within;  f(M)t  tnuicatwl  in  fnmt,  bifid  liehind. 
Tyjn*  Mi'lampxM  nmifonim  Bniguitire  =  VoluUi  rofffa  \Ani\. 

Sul)genuH  ^Iklampi'h  s.  s. 

Melampiia  coffeus  LinnieuH.     Plate  5:^,  tig.  13. 

HitUa  cofff.a  Llniia*us,  Syst.  Nat.,  e<l.  x,  p.  729,  1758. 

}frlnmjm*  mffea  Biiiiiey,  Bo«t.  Joum.  Nat.  Hint.,  vii,  p.  162,  pi.  Lxxv,  f\g.  '2\,  25. 

Shell  eonoi<lal,  with  a  tolerably  well-<lefincHl  phoulder  (»n  lawt  whorl  al)ove»  which  is  ornamented 
with  a  narn)w  light-<M)lore<l  band;  l)elow  this  art*  generally  two  nam>w,  revolving,  light  bands,  the 
gi*neral  surfat^e  being  lead  color  or  lurid  brownish;  umbilical  region  sometimes  rimate,  at  others  entirely 
close<l;  on  the  columella  is  a  single  revolving  lamina,  and  higher  up  on  the  (larietal  wall  a  double 
one;  inner  edge  of  outer  lip  brownish;  within  this  an'  numerous  elongate<l  white  teeth  or  line. 

r^ength,  18;  diameter,  12  mm. 

San  Juan;  Catcma,  Porto  Rico.     Widely  distributtnl  in  the  Wt»st  In<lies,  Florida,  etc. 

The  lightH'olored  revolving  liauils  art*  sometime**  very  faint  an<l  <H*casionally  are  al)flent.  The 
double  parietal  t<x)th  is  a  tolerably  constant  character. 

Melaxnpus  flavus  (<Tmelin?)  Hiniiey.     Plat(>  M,  fig.  9. 

•'  I'ftlutn  finvfi  (finclin,  Synt.  Nat.,  p.  3436. 1792. 

Mrlnmpu*  fiaruH  Binney.  BoMt.  Joum.  Nat.  HlHt.,  vii,  p.  166,  Hk-,  P-  167, 1863. 

?  Mflampna  [tinidhwhi  IMlsbry,  Trans.  Conn.  Acad.,  x,  p.  504, 1900. 

Shell  conoidal,  brownish  to  chestnut,  unicolore<i,  or  with  two,  sometimes  three,  revolving,  light 
Iwinds,  the  upjier  on  the  well-marked  shoulder;  the  base  of  the  shell  is  sometimes  white;  there  is  a  single 
revolving  subvertical  lamina  on  the  columella,  and  generally  another  on  the  {wrietal  wall;  the  lircD 
inside  the  outer  lip  are  whit<j  and  irn»gular. 

I^ength,  14;  diameter,  9  mm. 

San  Juan;  Knsenada  Homla,  Culebra  Island;  also  West  Imlies;  Florida,  etc. 

This  and  the  preceding  species  vary  nuich  in  form,  color,  ami  other  chanurters,  and  there  are 
specimens  which  can  only  l)e  nanuHl  with  <lifticulty.  (fenerally  the  M.ffarux  has  a  single  lamina  on 
the  imrietal  wall,  while  that  of  ntfi'euA  is  double,  but  this  character  is  not  al>solutely  constant.  The 
former  luis  generally  irregular  line  inside  the  outer  lip.  Occasionally  .V.  vojf'vu^  has  a  white  biw\ 
The  nearly  vertical  columellar  fold  is  tolerably  constant  and  characteristic. 
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Oenni  TRALIA  Gray.  1840. 

Shell  el<»ii^attNl.  with  a  plait  <»n  the  iMliiinella  ami  two  on  the  Im.mIv  whorl:  i»iiter  lip  thickeiieil, 
no!  lirate:  f<Mit  entire,  elonuatetl.  f«iinple  l»ehiii«l. 

Siilvenui*  Tkm.ia  s.  s. 

Tralia  pusilla  <  rtnelin.     IMate  •>(.  tig.  13. 

Tmli'i  p'iinlln  I»iill.  Pprw;.  ['.  S.  Nat.  Mil*.  1SS5,  p.  27i".,  pi,  xviii.  rlc.  ri. 

Shell  a  rirh,  «!eep  chestnut  «*«:»lor.  varyinjr  irom  oval  to  .><nniewhat  elonuat**.  with  a  single  foM  on 
the  roliimella  and  two  on  the  {larietal  wall;  outer  lip  thickene<l,  intieete<!  in  the  niiddle.  where  there 
is  a  sinirle  revolving  ridge  <»n  its  inner  side. 

I>»ngth.  13;  diameter,  li.o  nun. 

Ensenaila  Honda,  many  .viH'i'imens. 

Oenai  PEDIPE8  Scopoli.  1777. 

Shell  iiniH»rf<»rate,  oval  to  Hubglohular.  with  i^omewhat  nmndeil  spirally  lirate  whc>rls;  cnluniella 
ratluT  wide  and  l>earinjr  two  lamellar  teeth:  |ianetal  wall  with  a  thin!  elevate*!,  i*omprepge<l.  revolving 
t<M»th  or  lamella:  out4*r  lipwimewhat  callon.*'  within,  generally  thiekenerl,  often  toothed.  F«M»t  short, 
n»nn<le<l  Ivfore  and  l»ehind,  divide^!  Inflow  hy  a  deep  sulcus. 

Pedipes  mirabilis  Miihlfeld.     Plate  -V;.  tiL'.  s. 

Tuifn,  tuinihUtA  Miihlfold.  Maff.  Gf".  Nat.  Frfun.lf.  Berlin,  viii.  p.  ".  pi.  ii.  tie.  l:^.  n.i,.  l**!**. 
pn1i^.*M  ntirnhili*  Vix..  Mi  HI.  Auric  p.  To. 

."^hell  small.  Ldolmlar-oonic.  with  aUiut  tour  rounde<l  whorls,  which  are  iK-nisionally  slitrhtly 
shoiildere*!:  whorls  cltksely,  spirally  lirate:  outer  Up  sometime:^  callous  and  having  a  low  entering 
t<Hith  within,  s^mietimes  not  at  all  thickemni  or  tr>othe<l. 

lA*ntrth,  3;  diameter.  2  mm. 

Kn^enaiia  lionda.  Culehra.     Many  s|iefimens  taken  alive. 

This  spei'ies*  ap|>ears  to  vary  in  size  and  in  the  «*hanu'ter  of  the  outer  lip,  and  no  ilouht  inclutles  a 
iiiniiU'r  of  nominal  s(>iH*ies  desi-rilied  from  the  Wt'st  Indies  and  Florida.  S{iecimens  in  the  National 
MuM'Uiti  c«»llecti<m,  lal)ele«l  "Indo  Pacitic,"  are  i.*«»nsideral)ly  larger  than  the  above,  but  agree  in  other 
chan«ct«*ristit'S. 

Oenni  BLAUHEBIA  Bhnttleworth,  1854. 

Blauneria  heteroclita  Montagu. 

WJutn  h.Ui-.^-tUn  MiMitiuru.  TtM.  Brit..  :*uppl..  p.  4«i'.».  lMf*». 

IV-n, ut  rin  Krti  n^iin  IhiU.  PrrH-.  I'.  S.  Nat.  Mus.  18k?>.  p.  '^T.  pi.  .X  vi i.  liif. »'.. 

Shell  slender,  very  minute.  sm<Mith.  transhuvnt.  sinistral,  with  a  single  stnnigly  marke«l  fold. 

length.  3  mm. 

Porto  Hic<^:  Arangi»;  Cuhta;' Jamaica;  Flori^la. 

Superfamily  LUCNOPHTLA. 

Family   LIMN.4:in.4:. 

Shell  variable,  spiral,  elevate* I  or  dist*oidal;  n>lor  uniform.  Jaw  simple,  omiiKieerl  i»f  three 
Mirmentji:  t(H.*th  of  the  radula  in  horiztmtal  rangt*^:  marginal  teeth  .•serrate. 

Subfamily  LIMNAINA. 

Geaiu  LDOffA  Lamarck.  1801. 

laxniiflBa  cubensis  Pfeiffer. 

Liifit.s.i  .  >tf0  uj'if  lM'«Mff»T.  Wi-iKiri,  Arcli..  I.l*^,  p.XVl. 

P«»rto  Ric«»,  s«*veral  loiralitie?*  (Croswi;  Santo  I>oniintr<j:  Culw. 

F.  r.  B  ii*0— 24 
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Subfamily  PLANORBINA. 

Oenns  FLAN0RBI8  Oeo£hro7,  1767. 

Shell  iliwoidal,  })icoiu*av«',  witli  the  whorls  visible  on  Inith  si(l«*j«;  ajHTtiire  small,  rounded, 
<>l>li<HU-;  i»eriHtoriie  niinple,  jrein*rally  thin;  ttolumella  wanting:.  Jaw  with  three  ^^e^fment«;  foot  straight, 
ol>tuh5e  in  front  and  In^hind. 

Type,  P.  mnu'iiit  Linna*us. 

PlEuiorbis  gruadaloupensis  Sowerhy.     IMate  5:^,  ti)jrs.  11, 12. 
Ptanorbiit  fftuitlaloujieimii  Soworby.  Gon..  iv,  p.  2  (no  iwgiuation ).  jil.  ii  (plHtes  not  nuinlK»rcd),  fig. 2, 1821. 

Shell  large,  eom{)reHsecl,  with  six  slowly  increasinjr  whorls,  which  are  rounded  on  lK)th  si<les  and 
have  very  delicate  increinenttil  and  revolving  seul{>ture  only  visible  under  a  glass;  shining,  ashy  or 
horn-<*olore<l;  aperture  roundt^l,  thin  but  slightly  oblique;  i>ariotal  callus  distinct  and  well  advanced 
on  the  jKjnultiniate  whorl. 

(treat^^r  diameter,  25;  hwser,  21;  height,  7  mm. 

Rio  Caguitas,  Caguas,  Porto  Rico;  several  living  si)ecimens;  alst>  Santo  Domingo;  (iuadaloupe. 

Planorbis  tumidus  Pfeiffer. 

Plnnorbif  tumidiiM  Pfeiffer.  Weigm.  Areh.,  i,  p.  'STA,  1839. 

Pianorbia  rarihirw  d'OrblKuy,  Moll,  ('uba,  i.  p.  W6,  pi.  xiii.  figs.  17, 19,  IM'2. 

Porto  Rico  and  Yiwjues  (Crosse);  Havana,  Culja;  Mexico;  southwestern  Unite^l  States;  Florida, 

Pl£Lnorbis  riisei  Duuker. 

Plarutrbuf  r/tm  I>unk«'r  ^Sc  Clejwin,  (;on<*h,  Cnb.,  Neiie  AiLsg.,  Planorbis,  p.  110.  pi.  x  vii,  fig.  7, 1J<86. 
Port<j  Rico  (C-rosse);  Jamaica. 

Planorbis  refulg'ens  Dunker. 

Itiinorhii'  rtful(/f  tn*  Dunker,  P. Z. S.,  1H53. p. hi. 

HaiKfHn'tt  rc/nlijriiM  Dunker  ».\:  Olessin, Chemnitz,  Neue  .Vusg..  p.  lOiI.  pi.  xviii,  fig.  10, 1886. 

Porto  Rif'o  (CroKse);  Santo  Domingo;  Jamaica. 

Planorbis  haldemani  C  H.  .Xdams. 
PtatwrbiM  haUitviani  C.  B.  Adums,  Cont.  to  (^>ntrh.,  p.  W.  1M9. 

Humacao;  Lu<|uillo;  Rio  Blanco,   Porto  Rico  (('rosstM;  Jamaica. 

Planorbis  schrammi  Crosse. 

PlaHorbu  .orhniinini  (YoK^e,  Journ.de  CV>n<;hyl.xii.  p.  l.M>,  pi.  vii.fig.  2,  iNil 
Kio  Afiasco;  Porto  Rico  (Crosse);  (Jua<laloui>e. 

Planorbis  lucidus  Pfeiffer. 
IHannrbin  Incidiuf  Pfeiffer.  Wcigm.  Arcli.,  i,  p.  'SM,  1839. 

Humacao;   Liuiuillo,  Porto  Rico  (Crosse) ;  CuUi;  Jamaica;  (itiadaloupe. 

Plemorbis  macnabianus  C.  H.  Adams. 

J*Uinorhis  iimrimhitinuif  ('.  B.  AdtmLs.  ('out.  to  ('oneli.,  p.  4'.\.  1819. 
Near  San  Juan,  INirto  Rico  (Crosse);  Jamai<'a. 

Planorbis  circumlineatus  Shiittleworth. 
/Y<l/M»/•^<>  f/r«v//;i/*m«^/*  .Shuttleworth.  Diagn.  Neue  Moll.  Benier  Mitth.,  1851,  p.  96. 

Near  Humacao;   Rio  Blanco,  Porto  Rico  (Crosse);  Santo  Domingo;  St.  Thomas, 

Oenns  FLAKORBTTLA  Haldeman,  1842. 
Planorbula  albicEins  Pfeiffer. 

Pf>innrbii^  nlhinmn  l'ftiir«r.  Wrii,'ni.  An-h..  i,  y>.  '.V>\,  \K\K^. 

Porto  Rico  (Crosse);  St.  Thomas;  Cul^a. 


MOLLl'SrA    OF    P4»RT<>    KICO.  .S7l 

Family  ANLVLID.H. 

Oeniu  AKCTLTX8  Oeofflroy.  1767. 

Ancylus  obscurus  IIuMeirmn. 

Amylny  'ifn-M'tirn*  HmMviumii.  Mtnm>:.  LiiiUK*  iil:*-.  i».9,  pi.  i.  Tie. :'..  l**!!. 

HuuimiK*.  IN»rti»  Kiro  ( C'n.i!*:^* » ;  St.  Thoiiia.*':  .Iaiiiai<-a:  wif'tern  I'nilt^l  Siatt-s 

AncyluB  beaui  iMPurgui^imt. 

AuritliiA  fttnui  B«»unriiiirrial.,I«Mini. »K'  <Vnirh\i..iv, p. ITti,  W>3. 
Anrylu*  hfnui  C'U-V'in.  riK-miiitz.  n.  cil..  p.  G9.  y\.  ni,  fijf.  10. 

Near  Luqiiillo,  Porto  Kic<.»  (Cn>ft9e):  Giiadi*l<tuiH'. 

Family  PHYSII).€. 

Shell  ispiral,  thin,  honi-«."«:>b»rf<l,  sinistral;  <»nter  lip  simple.  &iliarp;  tciitarle>  aruii\  eloii^uUr; 
<k'ntition  i-omplex. 

Oeiiiii  APLEXA  Fleming.  1828. 

Shell  :*ini.stnil,  thin,   brilliant.  aiH.'x  iiuinted;  whurls  hut  slijrhily  nmiuUHl;  aiKTtiin*  ?^>iuew)iat 
elongate*!:  e<»lunjella  slijjhlly  twiste*!. 
TyjK.%  Phti*'i  hijjmnrum  Linna*u?«. 

Aplexa  sowerbyana  'rorhiirny.     l*lat«*  M.  liir.  11. 

Shell  olilonjr-<Jvate.  iM.ili.-ihe*!.  *\u\\  aiiilKT.  liirliier  wlifii  yniuijf:  spin*  i-li-vaitMl,  aiiiiiiiiiatf;  ciihi- 
nit'lla  thin,  slightlv  ti»rtuoiiH. 

Ix'ngth,  14;  tjianieter,  8  nun. 

Rio  Cajfuita.**,  Cajnian,  Pi»rto  Kin*.  A  numlH-r  •.»!*  yipuni:  spet-imeiis  wi-n*  ohtaint-il.  \]>*t  fonnil  in 
Cuhji,  Jamaica,  St.  Thoiuas*,  ami  <  ruadalon|ie. 

Snbonler  STYLOMMATOPHORA. 
Superfamily  DITKKMATA. 

VA80PTJLM0NAT A.  i 

Family  OXCHIDIII).+:. 

Oenns  OHCHIDELLA  Gray.  1850. 

.\ninial  with  the  <l<»n4il  !*iirfa<-e  noni^apilliferoiLs.  ovate,  leathery,  with  ihp  !<heU  in  th«*  :i4lult  state: 
n-spiratory  oritiee  aN»ve  ami  on  riirht  j?i<le  t.»f  vent,  genital  orifice  to  riirht  of  tenta<*les. 
Type,  <>.  uifjrin.iujf  (^uoy  *i  (iaimanl. 

Oncbidella  floridana  I>all. 

tfm'fihlium  jlfridnnum  1>a\\.  Vtoo.  V.  S.  NhI.  Mil*.  1  V<5.  p.  2SS. 

nwhi'lium,  iOnridUnn-  tnxn*nth\uticum  H«*ilprin.  Pn»c.  A^'iid.  Nal.  S<.-i.  Philii.  fur  Inv^.  Jl  :;j7,  pi.  1.\  liir*>.  i.hv.   I^i'-liry.Tnui^. 
<  \ mn.  .^fad. .  \ .  p.  tOS,  1900. 

<iiiani«a.  I*orto  Kiro;  Knight*?  Key,  FlorMa;  Bermuda. 

This  fi»nn  is  state* I  >>y  Sir  Charles  Eliot,  of  the  Briti.*»h  l^^ation,  to  K*  ahii«i^t  indistingiiishahh- 
from  ''.  nifjnitinji  Quoy  <fe  <Taimanl.  which  he  colltH-ted  abundantly  at  Aucklaml,  New  Zealand.  One 
s|n*«'inien  wa«  obtaine«l  at  <iuanica  by  the  Tnite^l  States  Fish  Commi:^ion. 

Family  VERO.VICELLID.l:. 

Oeniis  VERONICELLA  Blainyille.  1817. 

BimIv  loni;,  without  .*^hell  or  furrow  alNiVf  the  niaivin  ••!  X\\v  fi^»i:  iiPHlerately  rounditl  aUiVH. 
tluttish  Im'Iow,  thir  sole  ilivide«l  Irinintudinally  into  thrt^e  area**  by  inipresH.**!  line.s;  ni»cturnai. 
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Veronicella  occidentalis  Guilding. 

On^hitHum  t)ccUlmi<dr  GiiildlnK,  Tnins.  Linn.  Soc.,  xiv,  p. 322, pi.  xxxi,  fljrs. R-12, 1825. 

Animal  i)lum>>eonH  or  >)rowni.sh,  faintly  i)iL«tiiloiis,  sometimes  hla(!kiflh;  ]«8elijrhti*r,  often  niottlcxl 
with  black;  foot  narrow.     TA>ngth  (in  Hjurit),  45;  ])readth,  14  mm. 
.    A  fiasco;  Cajnia«;  Porto  Rico. 

( OBTHT7KETHBA. ) 

Family  PUPII)^. 

Oenns  BIFID  ARIA  Sterki,  1891. 

Bifidaria  x>ellucida  Pfciffer. 

P»jMij>rIluritln  rfcifftT.  Synib,  I.  1H41,  p.  U\. 

Porto  Rico,  jrenerally;  Vie<im»s  (('msjH');  Wi*st  Indies,  ^»ncrally;  Yui^tan;  Texas. 

Oenns  FUPOIDES  Ffeiffer,  1854. 

Pupoides  xnarg'inatus  Say. 

r^fchNiloiiui  i/i<ir///wrt/a.*iHy,  Jour,  Atwl.  I'hiln..  ii,  p.  172,1^21:  Am.  Joum.  Conch.,  in,  i>l.  xv,  fip.  11. 

Fajardo,  Porto  Ri<*o;  eastern  T'nitiH:l  States;  several  of  the  West  Tmiies.  It  is  almost  certain  that 
the  Bulirmm  nitidulus  of  Pfeiffer  (Weij^.  Arch.,  i,  1839,  i».  352)  is  this  species.  Only  a  brief  I>atin 
flescription  is  given,  which,  however,  agrees  well  with  tliis  sjxH^ies,  and  Reeve's  description  and  figure 
in  tlie  Conchologia  (v,  1849,  Bnlimus,  588)  fit  it  exactly. 

Oenns  YEBTIOO  Mtiller,  1774. 
Vertigo  hexodon  ( '.  B.  AdamH. 

Pitim  hrj-ifdon  (.'.  H.  Atinms,  (kuit.  lo  Conch.,  p.  :J7,  1H49. 
Hnmacao,  Porto  Rico  (Crosse);  Jainaitta. 

(HETEBURETHBA. ) 

Elasmognatha. 
Family  SUCCINEII)i€. 

Shell  obliqiir,  soinetitiirs  tlatten^Ml,  ])anciH])iral,  thin,  subtransi»an'nt,  an<l  nnicoloriMl. 

Oenns  8UCCINEA  Brapamand,  1801. 

Shell  <»val,  fragile;  s]»irt^  short;  whorls  few  and  rapidly  enlarging;  aperture  oval;  outer  lip  tliin, 
iu»t  reflecte«l,  nnittnl  Mow  by  a  bnwid  curve  with  the  thin,  smooth  columella. 

Beotion  TAPADA  Btuder,  1830. 

Succinea  hyalina  Shuttleworth.     IMate  54,  tig.  15. 
Siu'cifita  hi/ntinn  ShiitlU'worth,  Diagn.  in-nc  Moll.  Hcnicr  Mitth.,  Is-M,  p.  .V>. 

Shell  shining,  with  rather  strong,  rude  growth  lines,  short  and  inflatcnl;  wiiorls  scan*ely  three, 
rapidly  increasing;   spire  short;  sutun*  well  delintnl  ])ut  not  <leep;   aperture  large,  rt»gularly  oval 
much  wi<ler  Inflow.     Color  j)ale  buff,  the  alcoholic  s{H'<'imen  showing  iridescent  tints. 

l-.<'ngth,  10;  diameter,  6.5;  length  of  ai>erture,  7.5;  diameter,  5  mm. 

C'aguas,  one  s])ecimen  taken  alive. 

Succinea  approxixnans  Shuttleworth. 
Sncn'jua  npjtrojrimnnH  i>h\ii{\(}W{}Tih,  I>iagn.  nriio  Moll.  BiTiHT  Mitth.,  IHiA,  \k  ft5. 
Porto  Rico,  comtnon  (Crosse). 

Succinea  riisei  I'feiffer. 

siirrii„ii  riimi  IMritTrr.  Zfit-*.  fiir  M«l..  x.  is-W.  ]..  .Vj. 

(2uebradilla,M,  Porto  Rico  (C'rosw*) ;  Santa  C-niz. 
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<  SIGMTJBETHBA.  i 

Aulacopoda. 

Family  ZOXITID.^. 

Oeniis  VITKEA  Fitiinger.  1888. 

Vitrea  insecta  Vf>ii  >ran('ns. 

//>/u/i«fi  iuj»ftti  K.  von  Martr-ns.Jahrb.  <1.  Dfiit«*ch-inHlJrt-«.,  iv.l'^T7.ii.:Mo.  |»1.  xn.  (lir.  r*.. 

r'atniaiia,  near  Utuado,  Pinno  Rim  <Cn»ssf). 

Klaihl  re|K)rt<?<l  Vitrtti  iwh-utntn  fn>in  Pi»rt*>  Rio<>.  Cnnsst*  ytaitrs  that  this  !*n«vi»*s  is nt-ar  u*in*l*nhttti, 
but  jierhM'tly  liistinct,  an<l  that  it  was  |>rr»)»a)»ly  tlit*  in^t^rUi  that  Klan«1  inistrxik  for  iwlintntn . 

Vitrea  biyodes  Shuttle  worth. 

Zjnnh"  /.rj/»W#j«  Shiiltlrworth.  DiMim.neuc'Moll.  B«T!UT  Mitth..  1Xi4.p.:-t6. 

This  ^i^ec'ies  has  never  })een  tijnire*!.  It*»  jarenerir  i»o$<ition  is  a  little  uncertain^  as  is  that  of  the 
[jre^-^nling  H|>e<»ies.     It  is  reporte«l  from  varioif  lot^litic?*  in  Port^»  Ri<*«»  «('ro«*»). 

Oenns  ZOKITOIDES  Lehmann.  1862. 

Zonitoides  minusculuB  Binnev. 
IJrfir  nititui^uln  Biiiiit-y.  B^Rtt.  Jdiini.  NHt.  IIi<^t..  III.  |i.  :il.'>.  pi.  xxii.ritf.4. 1M;J. 
Fajanlo:  IIuuiiira4>,  Porto  Ri<i»  iCrussiM. 
Wiilely  <li''!rihut»'«l  uver  the  I'nit***!  States,  [larts  of  Mexico,  and  variini.**  Wej^t  Indian  islands. 

Oenns  OUPPTA  Mtfreh.  1867. 
Guppya  grundlachi  Pfeiffer. 

Ift'ij-  ;/niiili'nt-hi  PfeifTiT.  An-h.  ftir  Nnnirv.  i.  \>40.  p.'i-TO. 

Porto  Ri«-«»,  nnnieroib*  lot'aiities;  V ie«i lies  i  Crosse  i :  Santo  lW»inin^>:  St.  Thonia*?:  Ciiha;  Xican^nia: 
Klori«la. 

( A6NATHOMOBPHA.  t 
Family  GLAXDIMIU. 

Oenns  OLAHDIKA  Schnmacher.  1817. 

Shell  el«»nijrate«l  with  elevate«l,  i-onii-al  spire  and  leiigthene*!  IkmIv  whr>rl,  with  the  lia^^e  usually 
attenuate<l:  whorls  but  slightly  nmn<le<l:  afn^rtun*  el«>n)nite,  wider  l>elow:  outer  li|»w:anvly  thieken***!; 
eoluniella  eurve«i  and  inrolle<l.  tnnieate  at  its  l^nse. 

Tyjw*,  frhintiiiiti  *tfirnrtti  S<'hunia«'her. 

Olandina  portoricensis  Heiffer. 

liftiHitinti  jHtrUincruMiji  I'fi'ifTiT.  V.  Z.  S.  IMS.  ]».  111. 

Arhnlina  rii**i  I'Mffer.  rhrninitz.  Coni-h.  *'«!►..  n.tNl..  ArhKtiim.  i»l.  i.wii.  liio. :;.  I. 

Porto  Rin>.  many  hMiilitit^s  iCnissei. 

Olandina  terebreeformis  Shuttleworth. 

4ilniuli§ut  ^r»^f■;f/^»^^M<*^  Shiittlfwnrtli.  Diagti.  iieiie  Moll.  B4.*m«^r  MiUh..  IhM.  |».  .'i^, 

CeiUi:  Rio  I^1an<*<i:  Ve^  ^^}Siy  lV»rto  Rii*<.»  (('n««*i:  Santi>  iKnningo. 

Olandina  sulculosa  Shuttleworth. 

San  Juan:  Hum:icai>:  Ttuado,  Porto  Rini  (Cn>ssei. 

Olandina  interrupta  Siiuttleworth. 

li'itii-itnit  iiittrriii^n  >hiit(ii*\viirili.  hJHtrii.  iieur  Mril'i.  H«tu«t  Mitth..  l^M.  p.-M. 
Kjistern  |»art  of  I*ort«»  Rieo  <^('n«-ei. 


374  BULLETIN    OF    THK    UNITED    STATES    FISH    COMMISSION. 

Glandina  glabra  Pfeiffer.     I  Mate  53,  ii^.  It. 
AchiUinn  {ainudbm)  pUiitra  I'fciffiT,  Syinb.  Hel.,  in,  l««(),p.9(>. 

Shell  tliiii,  smooth,  shining,  light  corneous,  with  <listant  n.Ml<lis)i  strigations  which  fade  out  on 
the  IkkIv  w'horl;  wliorls  S;  suture  (listinot,  finely  erenulately  nianfine<l;  outer  margin  »»f  the  aixTtui e 
not  incurved  in  th(»  middle. 

Ixmjy^h,  28;  diameter,  12  nun. 

rn<ler  r<M'ks  in  pastures,  Hayamon,  Porto  Rico.     One  broken  siHHumen. 

Family  CIRCINARID^. 

Qenns  CIBCINASIA  Beck,  1887. 

Shell  thin,  widely  und>ilicatiMl,  depresstnl,  striate  or  wrinkle<l,  genendly  uniform  in  <'olor;  wliorln 
4  \n  5,  the  last  ]>road,  m<Mlerately  deflexiMl  in  front;  i>eristonie  slightly  tliickened. 
Ty|)e,  Helix  roncarti  Say. 

Circinaria  concolor  Fenis8a<'..     Plate  54,  tigs.  8,  10. 
JJclU  cijncoUtr  F^^russac.  Hist.  Nat.  Moll.  T«»rr.,  Aifi,  pi.  K2.  fig.  2.  1821. 

Shell  widely  uml)ilicate<l,  sulnliscoidal,  smooth,  <iark  ch(»colate  brown,  fee})ly  strigate  with  lighter 
brown;  suture  linear;  whorls  4,  ra]>i<lly  increasing,  the  last  oblicpiely  <lej>reflBe<i  above;  Ixase  convex. 
Diameter,  22;  lieiglit,  9  nun. 
Bayamon,  Porto  Rico. 

Holopoda. 
Family  STEX()OYKip.€. 

This  group  is  fre<juiMitly  calltnl  Arhatinidit, 

Qenns  LEFTIKABIA  Beck,  1887. 

Leptinaria  antillaruxn  Shuttleworth. 
lA^itinuria  nntiUarnm  Shuttleworth.  Diiign.  iieue  Moll.  BcnuT  Mitth.,  18J>4,  p.  ^)  (iinflgiircd). 
Humacao,  Porto  Rico  (Crosse);  Tortola,  (Tuadeloui>e. 

lieptinaria  stylodon  Shuttleworth. 
Ijri)tiimria  t^yltxlon  Shutlleworlh,  Diagn..  lu'iu'  Moll.  BenuT  >iitth.,  IS-M,  p.  50  (iinfigun><l). 
lliunacao,  Porto  Rico  (On^sse). 

Iteptinaria  opalescens  S}uittlew(»rth. 
jAptinnria  op(Uie<'tiiM  ShiittU'Worih,  DlHgn.  iieiu*  Moll.  Berner  Mitth..  1>C>4,  p.  TiO. 
San  Juan;  Ceiba;  Huniaca<^  Porto  Ri(ro  (Crosst*). 

Qenns  8TEN0QTRA  Shnttleworth,  1854. 

Small,  elongattnl,  translucent,  many  whorle<l,  shells  witli  an  obtuse  sunnnit  and  simjtle  peristome; 
mostly  oviparous,  laying  very  large  eggs  for  the  size  of  the  shell. 

Steno^yra  t^erebraster  Uimarck. 

liuUninHUrfhnvUr  l^inan-k.  An.  .»<iuis  Vort..  vi.  p.  124,  1822;  lAsXvr,  lli«<t..  pi.  2(),  fig.  Ift? 
Porto  Rico,  numerous  l«H'aIities  (Crosse);  Cuba. 

Stenogyra  swiftiana  ]*feiffer. 

li»iiinu«  HuijtinuHH  Pft'ifTtT.  Moiidk.  lit').,  ill.  p.  «99.  lH.=>;t;  Conch.* -ah. /^»'/iw»/k.  pl.r.'.>.  Jikh.*^!!. 
Porto  Rico,  many  l<M^4ilities;  VitM^pies  (Crosse);  St.  Thomas. 

Qenns  0FEA8  Albers,  18C0. 

Opeas  subula  Pfeiffer. 

Achadna  Huhula  I'frifTer.  Arch.  fiirNaturg..  i.  IKW.  i».  ;i'v2. 
StcniM/i/rn  gulnihi  Biniu-y.  Man.  Am.  L.  Shells,  p.  42^.  ti);.  473. 18«.'). 

San  Juan;  Kajanlo,  Porto  Rico  (CVosse);  Santo  Domingo;  C-uba;  Jamaica;  liarbados;  Antigua; 
St.  John;  St.  Thomas;  Mexi<'o;  Alabama;  Cochin  China. 
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Opeas  micrus  «r<  »rl»i;;ny. 

Iltlix  wirrn  d'Orhij^riiy.  Mm,'.  t\v  Zi>r>l.,  l.s:v'»,  \,.  9,  No.  4«.»:  Voy.  Am.  M.  r..  \>.  Jti'J,  pi.  .xi.i  hi*,  luf-.  l**.  1*'. 

r^-^tcrii  Pi>rt(»  Ric«»;  Viecjiu^H  (Cnjf*s«*);  ('!i)«i:  .Tuinuica;  liarUulo-:  St.  John;  St.  Thmuas:  Kloritla; 
South  Carolina;  Bolivian  A n<h***:  Kio  JantMro. 

Opeas  xnar^ritaceus  ShnttU*worth. 

StunH/ijrn  tOfHtUf  m/irfAin7<i^"a  Shuttlew<»rih.  Dia^^n.  NeUf  Moll.  Bltiut  Mltth..  l^M.  ji,  -17  •  iiiitlKiinili. 
Kii»  Rlanca  in  Xhv  Siorni  <!♦»  Lnquillo.  Porto  Ric*o  '('n>s.*»«*i. 

Opeas  alabastrinus  Shutth'worth. 
Strtntf/ffni  \njinni')  nUitHtMrimi  Shiittlcworth.  ])iHKii.  N«mi«*  M«»ll.  B«tiht  Mittli..  \<A,  \*.  -IT  iiiiilikriinil  >. 
San  Jnan,  Porto  Riro  (C'nwvc'j. 

Opeas  gompharium  Shnttlewortli. 

SI/ntM/i/rn  Knp*ii.*\  tjnntphnritiui  SlinttU-wnrth.  IMakirii.  Nrin*  Moll.  H^tiut  Mittli..  1*n.>1.ii. -IT  <  uiitlKHn'*!). 

San  Juan.  Porto  Riro  i('n»Hs«»). 

Opeas  g'oodallii  Miller. 

H'Ujt  ijtMHUUUi  Milk-r.  Ann.  of  Phil.,  vn,  p.  :W1,  1kJ2. 

Bulimu*  ittHjdoUii  Ritrve,  ('ouch.  If»n.,  pi.  lxxxiv.  fi^.  ♦'-'1.  IMy. 

Various  hn-alitien  in  Porto  Ri«»  (Cn.»i*i?*M. 

Oenns  8TJBULINA  Beck,  1837. 

Shell  <liaj»hanour»,  (•lon>wte<l,  snl.K'vlin<lri<'al,   with  ohms**  sntnmit;  whorln  numerous;  a|H*rtun> 
oval;  columella  twiste*!,  Hul>areuat«*  and  tnincat^Hl  ]k'1i»w. 
Tyi>e,  Siihuliim  ^nhtiln  <  iray. 

Subulina  octona  HruLMiirn*. 

liiilhniut  tM'toiin  Bnitfuirn;.  Kiw.  Mt*th..  I,  p.  :i25.  No.  17,  17x«»:  f^hi-innii/.  <'onrh.  <'h1»..  ix.  p.  W,  pi.  «  xxxvi.  n>r.  1-Vil. 

This  coinniou  ami  wi<lely  <^i^<tributtMl  HjKvie.^  lia.s  fn)ni  S  to  H  well-roundeil  whorls,  having  <U*lirate 
Htria*,  whi<*h  are  more  ntronjjly  <leveloptMl  in  the  <ltH.*i»  future,  wliere  they  often  form  faint  <ttMiti<'ulatii>ns. 
When  fres*h  the  shell  is  honi  (■ol<>r«Ml  and  shining. 

Cavruas;  under  roek.»<  in  j>astures,  Rayanictn;  KnsiMiada  Honda,  Culflira;  also  \Vt*Hi  Jndien  ^'nrrally, 
Mexico,  and  CVntral  and  South  America. 

This  with  other  Stnnnjiin*lir  lias  no  d*>ul>t  )H*fn  carri<Hl  aUiut  thi*  worUl  on  Umana  plants. 

Subulina  acicularis  Shuttleworth. 

StfHtujjrn  \Subnli»n)  ciWc»</ari>  Sliuttlcwortli,  DIaku.  uvmv  Moll.  H^tiut  .Milth..  IS-M.  ]•.  v.K     • 
Fajanlo,  Porto  Rico  (('ni«?e). 

Oenns  8PIRAXI8  C.  B.  Adams.  1850. 

Spirazis  paludinoides  dM  )rhi^ny. 

Avhiitiwi  iHilutU»iii4U.in\'i^Th\^\\\-.  Moll.  (MilmiiR.  I.  p.  171.  pi.  XI.  IIk-.  i:i-l"i.  \M\. 

.\^uadilla,  l*orto  Rico  (Cn>sse);  Culm;  Jamaiiii. 

Oenns  PSEUDOBALEA  8hnttleworth.  1854. 
Pseudobalea  doxninicensis  Pfeiffer. 

linhn  ilnntiuhfinii*  I'fiitTtT.  V.  Z.  S.,  1H51.  p.  140:  Mon.  H»*l.  Viv..  iv.  p.  4.M  •  iintiKiiriHl ,. 

Porto  Ricii,  manv  ItN-alities  (Cro^se);  Haiti;  CiiUi.  at  Havanion  (<iunfIlaclO. 

•  ■ 

Family  CL\USILIII).l-. 
Oenns  CLAU8ILIA  Brapamand,  1805. 

Sln*ll  el<»ngate<l,  many  whorltNl,  jrenenilly  n*vers*il;  a|H*rture  oval  or  ))«'ar  sha)»(NK  with  a  sinus 
al»'>ve;  |M'ri.sto!ne  with  a  continuous  l.M»nier;  c«»lmnella  oblicjue,  furnish<Hl  with  lamella.  The  ajH^rture 
is  |>rovi<le<l  with  a  movable,  shelly  plate. 

Ty jie,  (  7a ntsHia  [ti'utUiilii  I  )rai taniaui  1 . 
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Section  KEHIA  H.  ft  A.  Adams,  18tt. 
Clausilia  bicanaliculata  F('rnsi4a4'.     Plate  54,  li^.  14. 

Chunfilia  hiran(ilicul€Ua  FoniKsac,  Tableau,  i*.  fi2.  No.  523,  1821. 

Turbtf  tridmn  auctonim,  as  of  Chomnit/;  c/nmtHin  n^tUata  Ijimarrk.  1X22;  hihI  (JlaufUia  UibUUn  Powerby,  not  Dillwyii. 

Shell  with  a  wlight  liiiibilical  depresnion,  with  about  ei^^ht  Htainrely  roun(le<l  whorb*,  the  api»x 
decollated,  the  last  whorl  inu<*h  conntrit'tiHl  and  <lrawn  out  into  a  neck;  Hculpture  of  two  kinds:  a 
BerieH  of  longitu<iinal,  eun'iKl,  rather  Htrong  ri<lge«  croesing  which  art*  o])li<iue  fine  wrinkleH;  ai>erture 
dire(rtly  in  line  with  the  axis  of  tlie  nhell,  ntrongly  n»flexetl,  white,  with  two  nharp,  curvcnl  ]>Ii(^ationH 
on  tlie  columella.     The  general  color  of  the  nhell  iH  a  pale  hrown. 

Ixjngtii,  27;  diameter,  5;  of  ai:)ertun^,  6  mm. 

El  Yuntjue;  Cayey,  Porto  Rico. 

A  member  of  a  gemw  having  over  70(1  HfK'cien,  ht*  metroi>oliH  Inking  in  soutlieaHtern  EurojK*.  It  is 
well  repre>*entwl  in  Ja{>an,  Kouthea*<t  Asia,  ami  the  Eant  Indian  ArchijK'lago.  Quite  a  mind)er  of  npecies 
are  found  in  wentATu  Soutli  America,  and  thin  ningle  fonn  inliabit^  the  WeHt  Indies  an<l  \»  confine^l  to 
Porto  lli<'o. 

Family  UROCOPTII).*. 

Oenns  PINEEIA  Foey,  1854. 

Pineria  viequensis  Pfeiffer. 
HuUmuit  ricijuntifiM  Pft'IfTer,  Mal.Blatt..  III.  i>.4«i.  1H.V,;  Xovit.  Conch.,  ni,  i»Ky:J.l"ik's.:ftMl. 
Island  of  Vie*iui»H  (l*f(»iffer). 

Oenns  CEBION  Bolten,  1798. 

Shell  rimate,  cylindrical,  or  jmi  pi  form,  generally  vertically  rib})eil,  »olid;  whorls  H<'an^ly  rounded, 
the  uj>j>er  ta]K>ring  rapidly  to  a  point,  the  last  narrowwl  at  the  l^ase,  usually  asirending;  ajierture 
rounde<l,  sulK]ua<lrate,  <»r  oval,  pointe<l  alK>ve;  iK^ristome  thick,  reflexe<l;  columella  nwirly  alwavH 
Inuring  a  dentifonu  fold,  and  the  parietal  wall  having  a  denticle. 

Tyj>e,  T^irho  ura  Linn. 

Sul)genuH  STROPinoi's  Dall,  1894. 

Oerion  crassilabre  Sowerbv. 
J^ipa  crcutsilaltrifi  Soworby,  (Vmch.  Icon.,  xx,  Pupa  U.  pi.  ii.  li|f.  14f  1^"«*>. 

Porto  Ri<*o;  Virgin  Islands.  Acconling  to  Pilsbry  and  Vanatta  (Pn>c.  Ac«<l.  Nat.  Sci.  Phila.  1896, 
j».  324)  this  sjKH'ies  is  foun<l  in  Porto  Rico.     It  is  n(»t  given  in  the  list  of  Crospt*  or  Gundlat*)!. 

Cerion  striatellum  (  Ferussac)  Guerin.     Platti  5i^,  tig.  4. 

PiijHi  AtrinteUn  Foru.Hsac  Mw.  iii  (Juerin,I<*on.  du  R^k"^  Anini.  MolL.p.  l«i,  i>l.  f»,  fijr.  12.  1KJ2:  Ku'«t*T.  Conrb.  (Cabinet,  Pupa, 
pl.lO.llgs.  14,15. 

Shell  rather  short,  cylimlrical,  witli  a  roiuidwl  blunt  summit;  whorls  alxiut  nine,  scarcely 
convex,  the  first  cnie  and  one-half  to  two  smooth,  milk  white  to  corneous,  the  remainder  with  very 
numerous  line  ridges,  whicli  are  oblique  alK)ve  and  vertical  on  the  lower  whorls;  surface  white  or 
white  variously  blotche<l  with  horn  color;  ajK^rture  rather  small,  roundt»<l  or  sulxjuadrate,  having  a 
small,  revolving,  deei>-seated  lamellar  tooth  on  the  columella,  and  a  short  lamellar  one  on  the  ]iarietal 
wall,  wliite  or  brownish  within;  j)erist4>me  moderately  thickene<l,  refiexe<l;  })a«e  rounde<l  and  ending 
in  an  ill  defined  ridge  an)un<l  the  small  um})ilical  |>erforation. 

Lt^igth,  23;  diameter,  10;  greatest  length  of  aj)erture,  7  mm. 

Cabo  Rojo  Light;  Ponce,  Porto  Rico.  The  siK'cimen  from  Ponce  is  longer,  more  tapering  alx)ve, 
and  more  strongly  ri})lH'd  than  the  shells  from  Cab<.)  Rojo,  and  has  ten  whorls.  The  material  examined 
agrees  very  well  with  the  original  description  of  Pujm  Htriatflhy  and  it  is  quite  pro])able  that  it  is  that 
siH'cies.  The  material  from  Porto  Rico  collecteil  by  the  Fish  Conunission  In^longs  to  the  suljgenuH 
StropluojtH.  It  certainly  differs  much  from  the  descri]>tion  and  figure  of  Pi^ki  imiwilahrU  in  the  Con- 
cliologia  Iconica,  which  luis  a  double  lip.  We  have  numerous  sj)t»cimens  from  Porto  Ric^o,  Torti»la, 
and  Anguilla  in  the  National  Museum  collection,  none  of  which  have  a  double  lip. 

Pilsbry  and  Vanetta  jjlace  (VrUm  }<trl(ift'iinm  in  the  subgenus  IHarerioHy  and  <'re<lit  it  toC^alH>('niz, 
(/uba,  onlv. 
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Cerion  microstoma  I'ffiffcr  <var.  l 

I'l'lHi  ..tirf^i^iift  I'ffifftT.  Mnl.  R1ntt..i.  p.207,iil.  MI.  Iljr*.  IV  1»1.  l^■>l. 

<iivfii  in  ('n«yM**s  list  as  a  iNirto  Ricaii  .«-i»t*<'it.*?*  **n  Xhv  authority  i»f  Heiffor.     ('n»«s«*  Htut«-»<  that  it 
i.-  Miilv  tin*  vari«'lv  which  c*€»!ii«»s  fn»ni  thi.-^  islaii<K  tli**  ivin*  Inmiii:  fouiiil  in  ('ii]i;i. 

•  •  •    ■ 

Oenus  MACBOCEBAKUS  OnUding.  1828. 
Macroceramus  microdon  rtciff«*r. 

liiilhu'in  t„!rr,^l.,u  I'ffifTtT.  1*.  Z.  S.,  Wil.  |». 'J*.!. 

San  .Inan.  lN»rt<»  Hir«»  i<*r«r*M*  :  St.  T}iinna>:  St.  Jrihn. 

Macroceramus  shuttle'wortlii  vnn  Mart**riH. 

Mnrr'-Tfiium  nhntlh  tr^irifti  F.  Vi»ii  MHri«-ii*.  Jalirh.  *\.  «1.  Mailiik.  •it-*.,  iv.  \>.  :Vt*.l^'~.  ' 
Mitr'tmtntiiius  tuirn0lt>n  var.  fi  SlintlU*w«irth.  IMjil'Ii.  in-Hf  M«»ll.  B«Tiii-r  Mittli..  WM,  p.  .V'.. 

IN-nut'Ias.  INirt«»  Rio*  i('nt?*s«*i. 

Macroceramus  johannis  I'fciffi'r. 

MtVTtfrrtimu* juhnnni*  rfriffrr.  MjiI.  HIjiM  .  \\\\.  l«»7.'i.  y..  ll'A 

At;na<lilia.  I*orti»  ]*!ii». 

Oenus  BRACHTFODELLA  Beck.  1838. 

Section  BRACHTFODELLA  n.  «. 

Brachypodella  pallida  HuililinL'. 

/;i-"..'.'/j>ii;i)i'i/7i'{ii#<iniMiiif(  .MS.  ,  /  y»ii'/r#//«i  i^ilU'Ui  I'Mff.-r.  in  IMnUp[ii.  .Vlihilil..  ii.  p.'i2.  iil.ii.riK.  II.  Is-i-'i 
N»*:ir  San  Juan;  Vega  l^ja:  I'tMiin-las,  P«>rto  Ri«*<»  iC'n»sp*«M:  St.  Th«iiiias:  Jamaica. 

Brachypodella  portoricensis  I*feiffer. 

r..^,l.^»//,|  i^.rlnrh-'nti*  PfeiffiT.  Zi-il>.  fiir  Mai.,  ix.  InW.  j«.  IM:  Cinich.  ThIi.  r^in'ir^/'o,  pi.  iv.  iiir>.  14-l'i. 
Tortn  Rii-M,  variitus  bH-alititT*  (('r<ise*ei. 

Brachypodella  riisei  Pfeiffer. 

/y;«./r///.i  riiM i  Vii.'in*T.  Zeil-i.  fur  Mai..  I\.  KVJ.  p.  irn-.  Tonrh.  Tali.  t^tjIindrfU.i.  pi.  v.  !lif».  1k_S1. 

TN»rti»  Rio  I.  many  liM-alities  iCn  »?*«•», 

Family  Bl  LI  Ml  LI  0.4:. 

Subfamily  AMPHIBULIMINiE. 

Oenus  SntFULOPSU  Beck.  1887. 

Snl»geiiiiji  Pi-.\"ni-»rcx:iNF..\  .Vnify,  issi. 
Simpulopsis  portoricensis  ShnttU* worth. 

^■iinftulninri*  inninrufuri*  >\i\\\\\fVi**r\\i.  IHttKH.  iitMH*  M<»11.  HiTntT  Mitth..  \<A.  p.  '^. 

SiiTni  •!«•  Luijuilln.  Portu  Ri*-*!.  ahnmlant  on  h^vt*?*  of  )i:inan«is    TmssiM. 

Simpulopsis  psidii  von  Mart«*ns. 
/.••j'.i.,iij.    Lffi'*j»t"^   jt^i'lii  ¥..  vt»ii  MHn<>ii!>.  Jahrl».  il.  Deutsrh**  Malak.  «m-^.,  iv.  p.rtM.  pi.  xii.  rt|f.fi,lS77. 
< 'auiiana.  ut-nr  I'tnailo.  Porto  Rin*  •CrrwHeL 

Genus  OJBOTIS  Shuttleworth.  18ft4. 
OsBOtis  ni^olineata  Shntth* worth. 

t;t.Ji<  linri-tJiHfUti  >hiitil«>wiiriii.  hiatfii.  immh*  Mi»'i.  Bt-riM-r  Mitlh..  W»l.p.  IjT. 
^icrnt  «h*  l.n«}Mill«».  Pi»rt«»  Ritii.  nn  lieinana  itMv**?.    ('rosHi'i. 
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GsBotis  flavolineata  Stinttl(*wortti. 

titi'itliAfiniu^iutuhi  Slimtl<*wi»rlh,  Itiagii.  lunio  Moll.B«»nKT  Mitth,,l>s54,  ji.  VJ7. 
Siorni  <1»'  Liiqiiillo:   A«»<'ilM);   Ttiiado,  Porto  Uir<»  (CVoHHe). 

GaBOtis  malleata  Pilshrv. 

(r.rittLK  vnilhtUa  Pilshry.  Manuiil.  2d  ser,,  xri,p.'230,pl.  I.xii.llgs.  :«>-tO,  IWW. 
Nfar  Sail  Juan,  Porto  Ric<)  (IMlsbry). 

GaBOtis  albopunctulata  Shnttlowortli. 

GirtttiH  uUxtpunHiiUUn  Shiitthiworth.  Diii/uri).  none  Moll.  Borner  Mitth..  ISM.  i>.:{4i. 
Iluinacao,  Port^i  Kii*o,  on  tnn*  trunks  ((^rortw*). 

Subfamily  BULIMULINiE. 
Oenns  BTJLIMTTLU8  Leach,  1815. 

Shell  varyinjr  from  ovate-<*oni(r  t4)  ohlonjj,  i-oluinnar  or  lanceolate,  unibilii^te  or  imperforate; 
ajx^rture  with  tin*  lip  thin,  generally  not  expandtni;  eoluiuella  exiian<le<l,  rather  straight;  apii^al 
whorln  either  HUKjoth,  vertically  eostulate,  or  with  the  wriukleH  int4»rnipt4Kl  and  broken  into  grannlen. 

TyiK',  liuJinuihiM  t'.rilis  (inielin. 

Sul)gt*nuH  lin.iMiTU's  s.  s. 

Bulimulus  exilis  <Tnielin.     PlaU^  53,  fig.  8. 
max  exUiti  Gmolin,  Syst.  Nat.,  p.  :VW18.  17»2. 

Shell  narrowly  perforatinl,  s(»niewhat  elongated,  thin  to  Holi<l,  dirty  white  or  whitiHh  with  purple- 
l)rown  Hpirt*  and  l>ase,  oft^Mi  with  from  one  Uy  thret*  <lark  revolving  bands,  the  up|>er  and  lower  widt»; 
surfm-e  nearly  smooth;  whorls  alM»nt  six,  the  first  two  delitaitely  zigzag  striate;  HUtnr*»H  well  marked; 
ajiertnre  about  two-tifth.s  length  of  shell,  showing  within  markings  of  exterior;  »>ut*.»r  lip  si^antdy 
thiekene<l  or  rt»fliH*te<l;  columella  nearly  straight,  ivflexcnl  so  jis  to  jmrtially  cover  umbilical  ojKMiinjij. 

II(>ight,  20;  <liametA?r,  9;  height  of  ajH'rture,  9  mm. 

Aguadilla;  San  Juan,  Porto  Rico. 

Bulixntilus  ezilis  var.  eyriesii  Drouet. 

HuliuiuHryrhMi  Drouot.  Khh.  Miill.  T»'rr.  Fluv.  (iuyaiir  Fnm..  p.  «W.  pi.  I,  ^^.  12.  l.'i.  1859. 

This  form  is  slightly  thinner  tlian  the  tyix',  is  never  Iwindeci  but  is  nearly  unifonn  ci»lored  and 
shows  faint  revolvinir  stria*.     The  4ower  part  of  the  shell  is  gen4»rally  a  little  wider  than  the  type*. 
San  Juan,  Porto  Kico. 

Bulimulus  diaphanus  Pfeiffer.     Plate  5.S,  fig.  H. 

BulniniH  >1mphnuu«  PfeilTrr.  V.  Z.  S..  INM.  p.  12r>. 

Shell  perforate,  thin,  fragile,  covertMl  with  a  delicate,  hom-<.H.>lore<l  epi<iermis,  which  ispinche<l  up 
throughout  into  broken,  revolving  line;  whorls  six,  somewhat  roundtNl;  thea)H^x  jmn<*tately  retieulat***!; 
ajKirture  ovate,  about  thnv-sevenths  of  the  h»ngth  of  the  shell;  outer  lij)  thin,  not  ex|»ande<l;  <'ohiniolla 
n^flexe<l  over  the  umbilicus. 

Height,  16;  <liameter,  7  nun. 

Tnder  rocks  in  pasturet^,  Bayamon,  Porto  Rico;  (^^uas,  under  bricks  in  a  gard(>n. 

Oenns  DBTMJEU8  Alben,  1850 

Shell  ovate  or  o))long,  with  conic  spire,  umbili<*ateor  imj>erforate,  rather  thin;  ajK^rture  triangular 
to  ovate;  lip  simple  or  expandetl;  apical  whorls  with  a  minute,  even  grating  of  longitudinal  and  Hpiral 
stri;e.     TyjH»,  1>nim:vii»  fn/f/rfthffhniit  d'Orl.)igny. 

Suljgenus  I)RYM.*:rs  s.  s. 
DrymaBus  hjalxnarsoni  I'fcMffer. 

Ji»lhnnMhj>Umarxoni  I'ffiffor,  Mai.  BliiU..  in.  p.  51,  1»5G  (iinfiKurwl  i. 

I'ajas  plantation,  n«»ar  Manati,  Port4)  Rico  (Oos.'^^.i. 
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iUB  liliaceus  F«'nis.sa<'.     F*laU»  ."i:^,  tijr.  10. 

JJilijr  I  Otrhlttitfua)  hluirfn  Ft-ni>sftj'.  Pn>lr..  iKji.  p.  :>{:  Hi^l.  Nut.  Moll.  Ttrrr..  pi.  142  B.  fig.  11. 

Sht^ll  |»erforate,  ratln-r  s«>li«l,  f<hinin>;.  rretat'eHms  or  milky  white,  sometimes  stainetl  with  hluish; 
whorls  .six  ami  one-half  t<»  .seven.  s<.rarfely  nnin<le<l,  with  very  tim»,  revolvin^r,  im*ise<l  lines,  the  last 
.somewhat  swollen  at  the  l»ase;  ajH^rture  ovate;  j^eristfuiie  w-an^ely  expamie<l.  not  thiekene<l;  columella 
deeply  enterinjr,  slightly  sinuous,  reflecte*!  and  i»n-.'r.se*l  in  over  the  umhilirus. 

Height,  30;  diameter.  14;  length  of  ai)erturt\  V^  nnn. 

Cayey,  Porto  ki«-o.     Many  speeimenet  livin^r,  m«frily  y«»ung. 

DrymeLus  elongatus  Bolten.     Plate '):{.  i]^.  5. 
IIiUjt  dniffUn  B<ilu-n.  Mus.  Boltenianani.  1st  cd..  p.  107.  lTt«. 

Shell  i>erforate.  solid,  with  delicate  gn»wth  lines  an»l  s<»metimes  with  faint  traces  of  revolving 
.^H'ulptnn'.  white,  salmon-i-olore*!,  ashy  jt  huff,  often  with  thnn.*  han<l.s  of  dark  o^Ior,  which  may  ln» 
entire  i»r  hroken,  sometimes  longitudinally  .*«treake<l  with  hrown;  whorls  six  or  st»ven,  somewhat 
rounde<i:  ai»erture  «»vate;  jjeristome  thick.  .<lighily  retle.\e<l,  advanct*<l  in  the  middle,  sliowing  within 
the  outHde  {lattern  of  coloring;  columella  faintly  sinuous,  often  dark  hn>wn. 

Height,  HO:  diameter,  14;  length  of  a|terture.  lo  mm. 

Hucares,  Porto  Rin>,  hn>wnish  and  .-Jtreaki**!  varieties:  Culehra  Islan»l.  N%hite  variety. 

Family  HELICID.^. 

Subfamily  SAGDINA. 

Oenns  THT8AH0FH0BA  Strebel  *  PfefTer,  1880. 

Thysanophora  dioscoricola  C\  Pi.  Adam^. 

Utfix  diof^trirtM  (\  B.  AdHliis,  Prric,  Bust.  S,k-.  Nat.  Hi^t..  IM-S.  I».  W: 
XfiHittf  tlittKrtfrinJtt  TT\(ti\.  Maiiu&l.  U,  j*.  ITI.j*!.  l.Hl.tiif*..  IC.  47. 1'^^'|. 

Island  iti  Vie<|ues;  .Tamaicii:  the  variety  nuft  in  Florida.  Texas,  ami  Trinidad. 

Thysanophora  pla^optycha  Shuttle  worth. 

//'/*>  pJ.nijini^ii^hn  .•*h»ittli*\vi»rth.  DiuKii.  nviir  Moll.  Bi-nitT  Milth..  1h.>4.  p.  37. 
Zinu'Uf  Ithvii'Hit yhn  Try«iii.  MhiiiiuI.  \\.\k  171.  i»l.  i.ni.  riif.  '»1,  lv«i. 

Huinacao:  Fajanlo:  Ceil.ia;  Ri«>  BlancN*,  Porto  Ri****:  island  nf  Vie^^ues:  the  variety  grannm  in 
Florida,  Mrxico,  ami  Yucatan. 

Thysanophora  krugiana  von  Martens. 

U»h\r  i  Mtrroph'jitiii  kruijinnn  K.  von  Maricns.  Jahrb.  <1.  I>ouIj<-Ik*  Malak  <if>..lv.i».:Mfi.  pi.  xn.  tig. -1.1^77. 

Catniana,  nc^ar  l.'tuailo. 

Thysanophora  vortex  Pfeiffer. 

//•  'ij-  itjrtfx  I'fflffor.  An-h.  ftir  Natun;..  i.  l<tt».  {•■  JVSl. 

Ih li/-  *'/rtfjr  Try<»ii.  Maiiiml.  in.  i».ys.  pi.  Xl x.  tJir*.  J-t-^.  1v»7. 

Porti»  Rico,  many  li»calities  iC'rosstNi  island  of  Vieques;  St.  Tliomas;  Bar]ia«his;  St.  Croix:  Culia: 
Smto  Domingo:  Florida. 

Thysanophora  subaquila  Shuttlewr>rth. 

U'^ix  <itlfi'fii{hi  Shmtli'worth.  Diairn.  tu-xw  Mi»ll.  Bfrnt-r  Miuh.  \<*\.  \*.  '.i7. 
Ihlis  x(//>«i«/Mi/ii  Trvoii.  Manual.  HI.  |».l*^.  pi.  xix.  Hfr.:il.  l^'<7. 

Porto  Rii-o  irenerally;  Vietjues  (Cn.wi«He):  St.  Thoma*». 

Thysanophora  euclasta  Shuttleworth. 

//»/*>  ftirfo^.i  sliiittU-witrth.  Diairn.  none  Moll..  BonuT  Mitth..  ll>»l,p.%. 
JI>fij-*m-f>tjttn  Tr\iiii.  .Manual,  nt.  p. 97.  pi.  vni.tiK. ('».'•.  1>«>7. 

Ponce,  Porto  Ric«»:  Viefjues;  St.  Thomas;  Culia. 

('ri>SM'  stat«*s  that  only  one  of  the  varieties  of  this  .«iH»<'ies  has  Ummi  found  in  Porto  Ricv>. 

Thysanophora  musicola  Shuttleworth. 

llflixvi'isn^t-n  .-^huUli'Worth.rMairu.ncut'  Moll.  B«Tn«T  Mitth.,  l*N.%4,p.;ih. 
y^^^-  .,.if-,,.,'i  Tryon. M.-tiiutil. ni.p. '.*7.pl. vni.tiuMii''.  1^'»7. 

Porto  Rim,  iiianv  liM-alitie>  :('n»sse». 
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ThysEuiopliora  portoricensis  Pfeiffor. 

Hdix  jutrtoriceMU  Pfolffer.  Zeit^.  f«r  Mahik..  i v.  p.  13,  ls47. 
IMLr.  pftrtf/rinnun*  Tryoii,  MhiiuiiI,  in,  p.  96,  pi.  xix,  (Iks.  11,12. 1S87. 

Porto  Ri(!0  (Tryon). 

Thysanophora  velutina  I^iimntk. 

Jlrltr  vt'hitfna  liAman^k,  An. sans  Vert.,  vi.  j»t.  2, 1K22,  p. Kf». 
IHijT  MiUiim  Tryon,  Miuiual,  in,  1HH7,  p.  100,  pi.  xxii,  tigs.  :iO-82. 

Huinarao,  Porto  Kicc)  (Cn)HRO- 

Thysanophora  arecibensis  Pfeiffer. 

Hdix  nrrcUtnutU  Pfeiffer,  Mai.  Blatt.,  ill,  p.  44.  1h.V». 

Heiix  art'cibeniris  Tryon,  Manual,  in. p. 58, pi.  x,  ««>». r)7-r>9. 1W7. 

Arecilx),  Porto  Rico  (Tryon). 

Subfamily  HELICINiE. 

Oenas  CEP0LI8  Montfort,  1810. 
Sectioii  JEAmrSSETIA  Pfeiffer,  1877. 

Oepolis  dennatina  Shutthnvorth. 

ifrfte  r/<Tmaitna  Shuttleworth.  Diajni.  neiie  Moll.  Benior  Mitth.  IS.'M,  p.  41. 
O-pftfut  (immUina  Tryon,  Manual,  v,  p.  ftCJ,  i»l.  x,  fig.  Wi,  IhSy. 

Luquillo,  on  bananas;  Qiiel)ni(liHa^,  Porto  Riro  (Pilnhry). 

Oepolis  squamosa  F('*rns.*wo. 

Hdtx  Dtitupnom  ¥('r\Wftu\  PnKir.,  1S21,  p.:W;  Hiat.  Nat.  Moll.Terr.,pl.41.li>?.3. 
CrjHdis  itqiuutuMti  Pilsbry,  Manual,  v,  p.  »r»,  j>l.  i.vi,  fiK«-  20-22, 1KS9. 

San  Juan  and  Luquillo,  Porto  HUh)  (Pfeiffer). 

Seotion  PLAOIOPTTCHA,  Pfeiffer,  1866. 

Cepolis  riisei  Pfeiffer. 

Helixriisci  Pfeiffer.  Mai.  Blntt..  in.  p.  44,  ISfifi. 

(YpnUtriiJuri  I»il.««br>',  Manual,  v.  p.  16,  pi.  xi,  ttKK. :«.  W,  IHW. 

Iflland  of  VietjueH  (Crosse). 

Oepolis  diaphana  liiinian'k. 

Helix  diaphnna  Lamarck,  An.san.s  Vert.,vi.  pt.2,  p.  85.  1822. 

i'f^tttliftdmphami  PiNhry,  Manual,  v.  p. 22.  pi.  xi,  \\^.A\  j»l.  xix,  rtjfs.")!.  .-)•_>,  is«9. 

Porto  Rico,  many  loi*aIitii»8;  inland  of  VitHjut's. 

Subfamily  CAM/BNINiE. 

Oenns  PLETXRODONTE  Fiicher  de  Waldheim,  1808. 

Shell  rather  hirjre  and  st)lid,  deprenj^e*!  gh)])oHe  to  lenticular,  often  tonthwl;  iK»ripliery  rounded 
or  k(H'le<l;  ntriute  or  granular,  imually  dark  colored;  jaw  >v)lid,  anMiate. 

Sul>genuH  pLErut>ix)XTK  h.  h. 

Beotion  0ARA00LLU8  Montfort,  1810. 

Pleurodonte  carocolla  Linn;euH.     Plate  54,  fijr.  7. 
ITdix  caroctilla  Linmeus,  Pyst.Nnt..  <'<1. 10.  p.7»W,  17.V<;  rhemnitz.Conrh.Cal).,  ix,p.9.'>,pl.l2.'>,lig?<.1090,1091. 

This  siH»cie«,  one  of  the  large.'^t  and  fiiuwt  of  the  j;enu.s,  i.s  finely  ribl)ed  l)elo\v  and  slightly 
pranuloUH  on  the  upper  whorls.  The  sutun^s  are  warivly  iinpre.M.sed;  it  is  always  sharply  kiH»le<l  and 
is  of  a  nearly  uniform  chestnut  color  throujjhout,  the  interior  aiul  lip  Inunj?  lighter. 

Height,  25;  diameter,  55  mm. 

San  Juan;  Ca^uas;  El  YuHque,  Porto  Rico. 
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Fleurodonte  bomii  I*ieifft'r.     Piatt  54,  fijrs.  2. 3. 
JffliT  K^niii  Pfeiffer.  Clinch. Cab.,  neut-  Aiwr..  pi.  s.  fijps. 5, rt.  1*46:  M«in.  Hel.  Vir..  i.  p. 391,  ISlv 

P«»s?ibly  I  inly  a  variety  of  P.  marfjinfUn  rimelin.  whirh  is  <iistri>»nte«l  thnm^h  eastern  Cuba. 
Then*  are  two  foniiss  iu  Haiti  whirh  may  l»e  only  varieties  of  /'.  mnrtjitnUn.  P.  >m,ntii  ha.«  «leli<'ate 
n'vnlviutf  stri«'  which  out  the  upper  surfatv  <if  the  shell  into  very  line  k!ranule:«.  Th»»  umbilicus  is 
wiile:  an<l  there  is  a  single,  revolving,  «lark  brown  l«n«i  alN»ve  anil  lielow  im  a  liirht  groim^l. 

Height.  15:  diameter.  37  mm. 

Caguas:  San  Juan.  Portii  Ricti. 

.>ul»>n*nu>  Pni.YD*  »NTEs  Montfort.  1810. 

Sectioa  PARTHZVA  Alben.  ISM. 

Pleurodonte  angxdata  Ft'ni»Nic.     Plate  .^4.  tiur.  1. 

HflU  QUiiuhxt'i  F^'niv"^*-.  l*n"1r..  Nf».  1*4.  lyjl:  HL-n.  Nat.  Moll.  Tvrr..  pi.  »*.!.  fiK.  :'. 

*.*^hell  iuiinTfijRite.  lenticular,  thin,  slightly  nmrnled  abt>ve.  more  intlate<l  lielow,  especially  in 
umbiliciil  n*gion,  whorls  four,  rapiilly  increasing,  flat,  with  stnmg  growth  lines,  slightly  granulouf* 
abovi*  an«l  Vielow:  suture  not  at  all  impresse«l:  peripherA-slian»Iy  keeled:  ai»erture  but  slightly  oblique, 
its  lip  retle«'te«l  aU^veand  l>elow:  ct»luniella  cur\e<i.  lUvply  inserteii:  parietal  i-allusthin.  The  gi'neral 
c^ilor  tif  the  shell  is  milky  white,  and  when  fresh  it  ismvere<l  with  a  very  thin  In »m-ci.>lored  epidennis. 
Then-  are  .<»<imetinies  faint  traces  of  n»volving  lines  of  nilor  on  the  under  surface. 

Height.  21^:  greater  diameter.  45:  lesser.  34  mm. 

El  Yunque,  Porto  Rico. 

Pleurodonte  obliterata  Keru-ssai*. 

Ih'U  ••^KiU'-'Ua  Fvnx**rt«'.  I»rt»lr..  p.  i:>'.,  1»<21:  Hisl,  Nat.  Moll.  T»*fT..  p'..  ♦■1.  fi*:.  ::. 
pffw.^'.,ute  'i^JH^^ntn  PiNliry.  Manual,  v.  p.  t^.  pi.  vi.  figs.  .M.  .v_».  ivy. 

<'l«ie*ely  allie«i  ti»  f*.  nntptintii,  but  is  heaA^er,  less  intlatc«l  l»elow.  an<l  ibies  not  have  .«»o  shar]»  a 
ket^I.  There  are  Some  half  dozen  revolving  color  liandg  on  the  l>a^e  of  the  shell.  This  tine  qpecies 
is  n«it  iriven  in  Cro««e*s  li.«t,  but  is  found  in  Porto  Rico  accordinj;  to  lilsbrj*. 

SMtioB  LUQUnXIA  OroMe.  IMt. 

Pleurodonte  luquillenBis  Shuttlewnrth.     Plate  2,  tig.  16. 
H*lij-  ''■'i'iiU*n*ijt  .•ihutlleu«>rth.  IHaini.  none  Mi»ll.  Beme r  Mitth..  l*v>l.  p.  *». 

Shell  im Imperforate,  c«»ni»idal.  clt-vateil,  s<»lid.  dark,  with  rather  feeble  growth  lines  and  covereii 
with  a  very  tine,  mit-nrscopic  reticulation:  whorls  tive  ami  one-half,  the  earliest  Si-anvly  convex,  the 
later  «>nes  iimn'  nmnde<l:  lai^t  whorl  rouni1e<l,  t!attene<l  «»n  the  }ieriphery.  and  having  an  almocl 
oliHilfte  carina:  ajierture  oblii^ue.  rounde«l;  iH*risti>me  thick,  slightly  rvflei'te*!.  white:  columella 
obliqm*.  rather  dtvply  entering,  with  a  faint  t«Hith  at  \X»  base:  ]ttrietal  wall  havinir  a  thin  i-allus. 

Height.  'M'.  gn-ater  diameter.  'M:  les^^r.  :^)  mm. 

Kl  Yunqiie,  Porto  Rii^i. 

This  tine  sjH^-it^s  is  iif  a  nearly  uniform  ilarkn^hestnut  o.uor  ttiroughout,  but  si.mietime:!  shows 
faint,  darker  spiral  liands  within  the  aperture. 

8«etiaB  THEUDOMUB  SvaiaaoB,  IMO. 

Pleurodonte  lima  Feni!«ii-.     Plate  54.  tiir.  4. 
//•/I..    //'!*i.-»^/'M#i-  Unfi  F.>ni*'*ii-.  I*n«1r..  \k  M.  \^'1\\  Hi-^t.  Nnt.  Mi»Il.  Terr..  \A.  \*\  fiir».  1.  J. 

.\  well  known  and  abundant  species,  cl<»sely  related  to  P.  inrrrht  an«l  P.  'tix/r#*»ixix.     The  earlier 
whorls  are  litrht  co]i»re«l  and  but  slightly  granular,  the  last  whorl  is  c«»vere<l  with  tine,  sharp,  whitish 
mstiiles  on  an  ashy  >>rown  grronnd,  sonietim(*s  having  darker  streaks  following  the  growth  lines. 
Tayey:  ."^an  Juan:  AAaseo:  Aguatlilla:  San  •ieroninio:  Catona:  Caguas,  Porto  Rico. 

Pleurodonte  castrensis  Pfeiffer.     Plate  54.  fig.  5. 

>liell  imiieri«»rate.  with  somewhat  »*levate«l  spin*  and  swi»llen  base,  the  upfier  shell.  ex<-«*pt  the 
i-sirlier  ".vhorl-s  oivenil  with  very  tine,  rev«ilvinir  n-ulpture,  makimr  the  Hirface  reticulate«l:  the  liase 
havin;;   faint   si-attereil    pu.stules   near   th«*   ajierttire:    whorls   nearly   tive,   sliirhtly  convex,   the   last 
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(ieflecUsl  at  tlie  ajK^rture  and  bluntly  oarinated,  the  lai^t  two  having;  faint,  ])rc>wii  HtrigationH  and  some- 
times HnV>ob8oIete,  n^volving  })and.s  on  a  lighter  ground;  a{H»rture  oblique;  lip  slightly  reflexed,  white; 
columella  heavy,  entering  deeply,  sometimes  feebly  toothed. 

Height,  15;  greater  <liameter,  25;  lesser,  20  mm. 

San  Juan;  near  C^agua.«,  Porto  Rico. 

Pilsbry  makes  this  a  variety  of  /*.  /jwn,  while  Oossi*  (ronsiders  it  a  vali<l  species.  It  seems  to 
stand  alx)ut  midway  l>etween  fima  and  inrcrta^  and  might  as  well  or  l»etter  l)e  called  a  variety  of  the 
latter.  P.  imrrta  is  (iwidedly  granular  throughout,  has  a  narrow,  dark  peripheral  band,  and  is 
generally  higher  and  less  carinate  than  P.  (uvttrewtijf.  P.  lima  doi«  not  have  revolving  striae  and  is 
usually  less  elevate<l  than  atjirntttix. 

Pleurodonte  incerta  Ferussac. 

Hrlix  imrrta  Ft5ru»wc.  Hist.  Nat.  Moll.  Terr..  i»l.  cv.  flg.  2,  1832. 

Jlelix  incerta  I*ilsbry,  Manual,  v,  p.  57,  pi.  i,  lips.  I.  2;  pi.  iv,  fijfH.  »*•.  87.  l^w9. 

Not  in  C-ro8s**'s  list,  but  rejx>rte<l  from  Porto  Rico  on  the  authority  of  Pilsbry. 

Superorder  STREPTONEURA. 
Order  CTENOBRAXCHIATA. 

Suborder  ORTHODONTA. 

Superfamily  TOXOOLOSSA. 
Family  TEREBRID.rE. 

Oenus  TEBEBRA  Brngjui^re  1789. 

Shell  elongated,  solid,  many-whorled;  whorls  generally  flattened;  suture  shallow;  ai>erture  small, 
notche<l  Ih'Iow;  columella  without  plaits  alK)ve. 
Ty|>e  T.  snJnilnUt  Linna'us. 

Section  HASTULA  H.  k,  A.  Adams,  1S67. 

Terebra  cinerea  Born. 
Buccinum  ciruremn  Bon,  Test.  Muk.  Vind.,  p.  267,  pi.  x.  figs.  11,12, 1780. 

An  abundant,  witlespread  si)t»cies,  which  is  (juite  variable  and  has  received  many  names.  It  is 
found  generally  throughout  the  I ndo- Pacific  n»gion,  the  West  Coast  of  Africa,  and  the  West  Indies.  A 
single  worn  specrimen  was  collected  by  the  FUh  Hawk  expedition  at  Aguadilla,  Porto  Rico. 

Terebra  hastata  Gmelin. 

Bui'cinum  fm^tntnin  Giii"liii,  Syst.  Nut.,  p.  ;V)02,  1792:  Tryon.  Manual,  vii,  p.  34,  pi.  X,  flK-  »7.  1W5. 
Porto  Rico   (Gundlach);  West  Indies  generally. 

B«otion  A0U8  H.  A  A.  Adams,  1S67. 

Terebra  protexta  Conrad. 
TfTffmt  protrjrta  (V)nm<i.  Ppm:.  Xrud.  Nat.  Soi.  Phila..  ill.  j>.  26,  1843:  Tryon,  Manual,  vil,  p.  25,  pi.  vi.  fiR  08,  1885. 

Whorls  alH)ut  fifteen,  somewhat  rounded,  having  about  eighteen  rather  sliarp,  <'urveii  ribs, 
which  are  made  slightly  no<lulous  by  riumerous  revolving  line;  sutural  band  obscure  or  wanting;  apex 
smo<>th  for  the  first  two  whorls;  columella  twisted;  (!anal  thrown  backward;  outer  lip  simple. 

Color,  brownish  or  purple  brown. 

Ltmgth,  18  to  20  mm. 

Mayaguez  HarlK)r,  several  young  shells;  also  southern  and  southeastern  United  States. 

Terebra  juEuiica,  n.  sp.     Plate  57,  tig.  5. 

Shell  minntA^',  slender,  acute,  with  a  minute  subglobular  aju^x,  brilliantly  ])olishe<i,  purplish 
brown  with  a  jMiler  presutural  band.     Whorls  nine,  with  two  a<l<litional  nepionic  turns,  which  hi\j 
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8Du>oth,  i»ale,  aii4l  inflated,  tlien  the  iin»rt»  inatiirv  whorl??  foll<»wiii^  liaw  at  first  rathtT  ^troll^,  i*ven, 
elightly  flexu<»u-«  axial  ril>!-t*xteiuiingfn)iii  sntnn'  to  sJUtiirv:  thfst*  j^railually  lK*f<nn«-  fainter  an<l  on  the* 
lai*t  whorl  oi»s*olete.  The  only  .spiral  .*?<;ulpture  is  a  faint  jrroove  between  the  ril»s  marking;  the  anterior 
bonier  of  the  rather  ol>p<-urt»  siitural  liaml:  thi>irnM»ve  lie<.-onies  ol**'»lete  als«:»  on  the  anleri»»r  whorl.-. 
Pillar  sin  Jrt,  .*Jtron>!,  simple,  with  n<»  in(lieati<»n  of  any  plait. 

Lfiiu'th  of  larjrest  siieeimen,  7.5:  niaximinn  <lianieter,  1.7  mni. 

San  Juan  Harb<»r,  Porto  Ri<'o. 

Thi.«*  is  j>«*rhai»j«  the  sn)alle??t  s|ieiMer«  of  IVrrfmi  yet  «lfS4TiUNl  fn^ni  the  Wt-st  In«lies  and  i.**  notable 
for  iti?  brilliant  vitn*ons  polish  and  ol>Hilete  .virnlptnn*. 

Terebra  nassula  I>all. 

7'."'"'i  t.l.-ti*.*'  nnj^uln  I»h11.  Rlakv  RfjHirt.  n.  p.  »V.  i»l.  .xxxvr.  iiir.  '^.  ls>v». 

Shell  sleniler.  yellowi.**!!  white  or  buff,  the  i*olor  |«iler  at  the  sutural  l»and:  wln»rl.-*  eiirhteen,  the 
nuclear  sni<M)th.  n*inainder  of  the  shell  unif»»ruily  s<-ulpture<l;  in  the  earlier  whorls  the  liand  isiletineil, 
but  in  the  later  ones  it  is  faint:  lon^:itudinal  ril»s  numerou*;!.  eurve<i;  t*piral  threails  rather  gtronjr. 
fomiintr  sliL'ht  n«>duU*s  on  the  ril^s,  fainter  on  the  Ijafse:  aperture  elougate<l.  «"anal  short,  twisteti. 

Jjentrth.  .V»:  diameter.  10  nun. 

Mayajruez,  Porto  Rieu:  Vit»«4u«*!-:  Culebra.  Several  s|»ei*iniens  were  olitaine*!,  all  yoiuigand  more 
or  less  worn. 

Terebra  limatula  var.  acrior  I>all.     Plate  57.  tii;.  (5. 

Ttrthrn  linottula  v«r.  twrupr  I  hill.  Blaki-  RrtMirt.  n.  \*.  »*»>.  l^sy. 

Four  l>a«llv  broken  and  worn  siKfiinens  wen-  ubtaint-il  at  Mavairuez  Harlwir,  Porto  Rioi. 

Family  C0XID.4:. 

Oenns  COVUS  LixmaBiis,  1758. 

.'^hell  srilid  oU'^inie:  w!iorls  enrolle<l  u(M»n  themselves,  the  spire  short,  snio^)!}!,  i»r  tuliereulate: 
aperture  elonpitetl.  narn>w.  the  man^ins  {xirallel:  lip  simi>le,  but  liaviu^  a  slight  sutural  siniLs. 

P  Conus  delesserti  Reoluz. 

/;,«»>  .K},j,ji*fti  R.^-iii/.  Mrtif.  «li'  Z««il..  III.  r.xxii.  \^\\\. 

\  single  liadly  broken  and  fadnl  s|»e4-inien  fnmi  Ro^-a  Prieta,  Porto  Rin:),  wa**  obtained,  bit  it 
is  ni»t  in  otmlition  ti»  U^  identitit^l  with  tvrtaintv. 

Conus  agassizii  Fhill. 

fiiMi/j.  "ifiM^tizii  I»}ill.  Blakt*  kcjK»rt.  l,  lv<),  i»l.  ix.  li^.  v  '^i.  hihI  cx}ilHiiatiiiu  to  plat*.'-.  H.  p.  t^.  iJv^. 

Shell  spindle-shaf)e<i,  the  outline  of  the  last  whorl  swollen  a  little  at  the  midille:  entire  surfaee 
of  this  whorl  except  the  extreme  upper  part  >rn.iove<l,  the  grooves  .stronger  Indow:  lower  ridge** 
shoulderiHl;  spire  high,  .^'traight  or  a  little  eom-ave:  suture  du^tinct,  almost  ehannele<l;  whorls  on  the 
s}>ire  rlianneleil  and  sculpture<l  with  elegant  curve«l  riblets:  shi»ulder  shar]>  and  tlotte<i  with  re«ldish 
bn>wn.  Theri»  are  fiiint  n*volving  series  of  bn:iwn  dotrf  on  the  lM:uly  whorl,  ami  a  few  irregular 
longitudinal  bn.iwn  flames  on  the  S]>ire  and  lN)ily. 

liength  of  siKH'inien  obtaine*!.  27;  diameter^  14  nun. 

Maya4:uez.  Porto  Rii'o,  one  fine  younc  shell. 

Conus  pygmseuB  Retrve. 

r»,i,i/.. ;..,.;»/.;» M^  Recvc,  P.  Z.  S.,  1SI3.  p.  171*;  Kiciur.  Tinj.  ViViinti  V  tntni*.  y.  174.  pi.  •  ii.  lJi:>.  1.  I'l.  16.  IMS 

Several  .specimens  fn»m  Aguadilla.  l*orto  Ri«i»,  may  l»e  this,  but  they  are  tm)  liadly  worn  to  lie 
delennin***!  with  certainty.     Reeve's  figure  in  the  C'onchohjgia  is  utterly  worthless. 

Conus  verrucosus  Ilwass. 

CitUf.j^  v^i'-'wuin  Mviws^,  KiU'Vr.  Mrlh..  i.  pi.  !i.  p.  Tip*.  ITltt:  KieiuT.  <'«wi.  Vivaritc*.  I'nuuM,  p.  S*,  pl.  i.xvi.  ri^T..  r;.  *,n.  i««.|h. 

Shell  t'l<.»ni!ate-conical,  with  a  high  spire,  coinfN)*;*^!  i»f  alniut  ten  gn»ove*l  whorls:  suture  deep 
and  ilistinct:  slu Milder  sharp:  IkmU*  whorl  nearly  straiirht,  jmN>ve<l  ex«*ept  at  extreme  up|K'r  part,  each 
riilir^*  irenrrallv  U-arinir  a  n>w  of  small  tuU*n-l»*>.     i'olor  whitish,  im-rularlv  rloudetl  with  bniwn. 

I^'iiirth,  27:  diamt-tiT.  12  mm. 

Mayairuez  IIarN»r,  one  shell  in  fair  (*onditir»n. 
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Conus  xnus  liway»ii. 
Omiu  mm  Hwass,  Eneyo.  MC'lh.,  pt.  il,  p.  630,  1792:  Tryon,  Manual,  vi,  p.  19,  pi.  v,  f\gH.  ?2.  73,  1884. 

Shell  short,  with  a  low,  pcareely  concave  striate  spire,  wliich  is  often  tuberc'ulate;  bo<ly  whorl 
covered  with  low,  revolving  stria?,  which  become  more  pn)notinctH^l  at  the  bajH?;  shouhler  well  defined. 
Color  ashy  or  greenish  white,  with  longitudinal  brown  clouding,  which  is  broken  so  as  to  leave  a 
light  band  on  the  shoulder  and  another  at  the  middle  of  the  shell.  The  whole  is  covered  in  a  fresh 
state  with  a  thick,  dark  epidermLs. 

Length,  30;  diameter,  19  mm. 

San  Juan;  San  Geronimo;  Aguadilla;  Ponct*,  Porto  Rico. 

An  abundant  siK.H*ieH,  distribute<l  throughout  the  West  Indies,  Mexi<*o  and  Central  Ameritta,  and 
the  Florida  Kevs. 

ConuB  nebulosus  Solander. 

OoNiia  nebuiogus  (Solander)  HwaMs,  Encyc.  M^th.,  ii.  pt.  x,  p.  607.  1792;  Klener,  Coq.  Vivantc*«.  (kmus,  p.  16,  pi.  xxiv,  figs.  "2, 
2a,  1848. 

Spire  elevate<l,  concave,  tuberculate,  striate;  shoulder  well  defined;  body  whorl  generally  some- 
what granulous,  espe<*ially  at  the  l)ase,  where  there  may  be  elevated  revolving  tuberculattni  ridgeH. 
Color  brownish,  painte<i  with  irregular  white  s|)ots  and  blotchtis,  often  so  as  to  form  a  lighter  central 
l>an<l.     In  some  («s(»8  the  white  pre^iominates. 

liength,  35  to  65;  diameter,  20  to  !^5  mm. 

Aguadilla,  Porto  Rico,  three  young  worn  shells. 

A  beautiful  sj>ecies,  having  an  almost  infinite  variety  of  coloring. 

ConuB  testudinariuB  Hwass. 

Chntu  tegtiulirMriuf  Rvrenw,  Enc.  M<?th.,  i,  p.  694,  1792. 

Oontu port<hricaniu  Hwass,  op.  clt.,  No.  110,  p.  714,  ii.  pi.  cccxxxviii,  fig.  4. 

Porto  Rico  (Kiener). 

Family  PLEUROTOMIDiR 

Genns  PLEUBOTOMA  Lamarck,  1822. 

Shell  turri(!ulated  fusiform;  spire  long,  sharp;  aperture  ovate,  columellar  margin  suKwth,  the 
outer  lip  with  a  narrow  sinus  situated  at  or  above  the  peripheml  keel;  the  operculum  clawlike. 

Subgenus  I^leukotoma  s.  s. 
Pleurotoxna  albida  Perry. 

licurtttinnn  nlbifia  Perry,  Conch.,  Expl.  pi.  xxxii,  fig.  4,  1811. 

Shell  elongated,  with  about  fourteen  or  fifteen  whorls,  the  first  two  nearly  smooth,  the 
remainder  with  fine  longitudinal  threads  and  strong,  revolving  ridges,  of  which  there  are  three  on 
each  of  the  spire  whorls,  the  central  one  the  strongest.  On  the  body  whorl  are  many  revolving 
ridges  which  become  fainter  at  the  base,  and  throughout  the  shell  there  are  fine  intermediate 
revolving  threads.  Sinus  rather  shallow,  wide,  placed  at  secc^nd  ridge  below  the  suture;  canal  long, 
rather  narrow.     Upper  whorls  brownish  tinted,  rest  of  the  shell  white;  epidermis  thin,  horn  colored. 

Length,  100;  diameter,  30  nun. 

Boca  Prieta;  Mayaguez,  Porto  Rico;  a  number  of  young  specimens  of  this  tine  sjiecies. 

Subgenus  Ancistrosyrtxx  Dall,  1881. 

* 

Whorls  concAve  l>elow  the  suture,  "with  a  wide,  deep  sinus,  bordered  externally  by  an  elevated 
frill,  which  is  directe<l  Ivackward. 

Pleurotoxna  radiata  Dall. 

Pleurotoma  {AnriMrofvyrinx)  rtviiata  Dall,  Blake  Report,  ii,  p.  78,  pi.  xii.  flg.  12,1889. 

Shell  clouded  paie  brown  and  white,  or  pale  uniform  brown;  nucleus  c(msisting  of  two  whorls, 
the  first  small,  oblique  and  i>artly  immerscHi,  sulwef^uent  whorls  nine  or  ten,  at  first  with  a  sharp, 
dentate,  i>eripheral  keel,,  which  afterwards  becomes  spinous  and  posteriorly  directe<l;  surface  delicately 
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(*anf*ellate<l  by  Hpinil  tliruails  ami  growth  lintw;  I'ariiia  uii  lai<t  \vlii»rl  with  aUmt  twenty-tiix  i^liarp 
Eiawtootii-lik«'  Rpiiies  ciirx'CHl  iipwanl;  iialfway  l>etweeii  thiti  cnjwn  and  the  tiiiture  its  a  second  smooth, 
e>harp  kt^l,  and  within  i.s  a  divp  trinnn;  ai^ertun^  narrow,  elongate. 

length,  IS;  diameter,  8  mm. 

Mayaguez  Harlior,  Porto  Rio»,  <»ne  yonng  Hi»ei'imen. 

OeniLi  DBILUA  Otbj,  1888. 

Shell  turric«late<l,  witli  elevate«l  spin*,  the  la.»it  whnrl  >r«*nerally  sJiorter  tiian  tlie  rej»t  of  tlie 
shell:  outer  lip  thickenisl;  sinus  rather  deep,  n.Kin<leil,  place<l  a  short  distam-e  below  the  suture. 
(.>I>ereuluiii  as  in  I*intnAoma. 

Diillia  ostrearuxn  Stearns. 

iPrillin  w^rfurum  St<.*amj«.  Pn»o.  Bwt.  S<m*.  Nat.  Hist.,  xv,  p. 22.  l>»7i:  Trj-oii,  Man.,  vi.  p.  197.  pi.  xxxiv.  fljf.  19,  18W. 

Shell  with  al>out  ten  whorls,  which  are  rather  narn>wiy  com-avely  shouldere<l  alwve,  with 
Ftraight,  stn.»ng,  longitudinal  ril»*  lalMuit  eighteen  on  the  laji»t  whorl  i,  which  ar».»  crr»8se«l  by  numerous 
revolving  tlireads  of  two  size's.  On  the  la^ft  whorl,  just  lH?hind  the  outer  lip,  tlieriMs  a  strong  varix, 
whi<*h  is  continue*!  upward  to  tlie  suture:  ai»erture  nnHlerately  short;  canal  truncated  below.  Color 
varying  from  yellow  to  blai'kish. 

Length,  18;  diameter,  6.5  nun. 

St.  Thomas,  one  yellow-color^*d  H[>ecimen. 

Drillia  albicoma  iHtll. 

/»ri7//'i  nlhittun't  I>all.  Blakc  R*'FM»rt,  ll,  p.  K\.  pi.  x.  ftjr.  ■'^.  l^*^. 

Shell  .«<olid,  slender,  acute,  white,  with  a  simple,  iMili.the<l  nucleus  of  a  whorl  and  a  half,  followed 
by  nine  slightly  convex  whorls,  whirh  have  rather  strong,  tlexuous,  longitudinal  rilis  thatexten<l  fn>in 
suture  to  sutun»;  spiral  wulptnre  consisting  of  ext'etnlingly  tine,  wavy  threails;  last  whorl  having  a 
stout,  high  varix  near  afierture;  ai>t*rture  more  than  one-thinl  the  length  of  shell,  narrowed  below. 

IxMigth,  25;  diameter,  8  mm. 

Aguadilla,  Porto  Kico;  one  broken  shell. 

Drillia  eucosxnia  var.  canna  I)all. 

DriUia  *unjnnia  var.  tiinnn  I»all,  Hlakr  Rfi>«>rt.  ii.  p.  «»,  1>^J. 

Shell  {tale,  with  a  {K.'ripheral  lighter  zone;  whorls  eight;  longitudinal  s<.*ulpture  consisting  of  short, 
stout  ribe,  beginning  at  the  fa:?ciole  and  ending  l»elow  the  middle  of  the  whorl;  surface  covered  with 
revolving  threads. 

Length,  19;  diameter,  (>.5  nun. 

Mayaguez,  Porto  Kic«>;  one  si»ei*imeii  of  the  variety  <iutn*i,  in  liad  condition.  The  variety  is 
smaller  and  more  slender  than  the  type  and  has  three  |ieripheral  spirals. 

Drillia  nigreaceiiB  Gray. 

Jifurtftnmn  nhjrufctnt  ^Gniy  M.S.i  Rt-vve.  Omcli.  Ic«m.,  i,  pi,  xxvi,  fig.  235,  IMS. 

Shell  solid;  whorls  with  rather  a  well-<lefine<l  but  low  shoulder,  above  which  they  are  excavate*! 
and  finely  reticulate<i.  lielow  the  suture  then*  is  a  rather  stromr,  rev«>lviiig  threaul.  Ribs  numemus, 
tine  and  nearly  straight,  l)eginning  at  the  shoulder  and  Inx-oming  fainter  on  the  ln.^M>f  the  Ixxly  whorl. 
Bi*tw<*en  the  ribs  are  strong  revolving  lira*,  which  lieconie  stronger  ami  sometimes  nodulous  on  the 
l.»as4»;  varix  low;  aperture  short,  truncate  lx»low.     Color  dark  purplish  or  blackish. 

lAMigth,  12;  diameter,  4.5  mm. 

Mayaguez  Harlx)r,  Porto  Rii-o;  Enseiuula  Plonda,  Culebra;  s(*veral  woni  shells. 

Drillia?  actinocycla,  n.  sp.     Plate  57,  tig.  15. 

Shell  minut<s  thin,  brilliant  (the  ty]K^  immature),  with  al)out  si^ven  c^mvex  whorls  separated  by 
a  d<*t*p  suture;  the  tirst  four  whorls  are  smooth  [tolishe*!,  nepionic  and  translucent,  those  follow'Dg  with 
numerous  narrow  deeply  irontuve,  emphatic,  axial  rilis,  extending  from  suture  to  suture  but  obsolete 
on  the  base  of  the  whorl;  these  are  crossed  by  nunien»uH  tine,  equal,  evenly  distributed  spiral  grooves 

F.  C.  B.  1900-25 
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with  tH^iial  tlinwllike  iiiter8pat^»8  coveriny:  th«  nlioll;  ihv.  latiT  whorlH  are  white  with  three  pale 
yeU<)W-])rown  spiral  han<ls,  on«  i>resiitnral,  one  jwripheral,  an<l  one  1m«ial,  and  wider  in  tliat  onler; 
]>illar  Htraight,  white. 

lienjfth,  1^.5;  niaxiniuni  diameter,  1.5  nun. 

Mayaguez,  Porto  Rico;  ntation  134. 

ThiH  may  jirove  to  Iwa  MamjUia,  an  the  a|H»rtiire  is  not  mature,  hiit  in  t<H»  ele^^nt  a  shell  to  pafw 
over  on  that  a<'connt. 

Drillia  gnndlachi,  n.  np.     Plate  57,  tig.  17. 

Shell  solid,  slender,  pale  ])rowii  or  whitish,  with  ten  whorls  (the  nepionie  whorls  lost)  strongly 
appresse<l  at  the  suture;  anal  faHi'ic»le  elos**  to  the  suture,  smooth  or  faintly  spirally  striateil,  rather  wide 
and  excavate<l,  rioteh  wide,  not  very  deep;  s<*ulptuit^  of  alKMit  six  strong,  short,  turgi<l  rilw  oKMcdete  in 
front  of  the  jierijihery  and  on  the  last  half  of  the  last  whorl;  these an'ero8se<l  hy  from  two  to  five  spiral 
threads  stronger  on  the  siunmit^  of  the  ril)s,  es|»e<'ially  the  pair  whieh  first  apj>ear,  and  faint,  finer, 
spiral  Htriations  Iwtween  the  ribs;  lines  of  gn)wth  well  marked;  aperture  elongate;  outer  lip  moderately 
thirkene<l,  inner  lip  and  throat  white;  eanal  rather  wide. 

I^ength,  34;  maxinmm  diameter,  9  mm. 

Mayaguez  Harl)or,  Porto  Rie<j. 

A  strong  and  elegant  species. 

Drillia  ponciana,  n.  sp.     Plate  57,  Hg.  19. 

Shell  small,  solid,  of  a  wann  reildish  hn)wn,  with  the  prf)minences  of  the  stMilpture  paler,  with 
one  and  a  half  smooth  nepionie*  and  six  and  a  half  8ul>se()uent  seulptured  whorls;  a  narrow,  deep  anal 
faseiole  and  retieulate<l  s<'ulpture  of  sulxNjual  axial  and  spiral  threads  mintitely  n<^lulou8  at  the 
intersections;  the  spirals  on  the  upiK^r  whorls  increase  from  one  to  three  lH»tween  the  sutures,  and  the 
l)osterior  spiral  is  at  first  very  marke<l;  ajierture  as  figured;  pillar  and  throat  deep  reildish  brown, 
outer  lip  heavy;  notch  short,  sulK'in'ular. 

lAjngth,  6.5;  maximum  diameter,  2.5  mm. 

Plava  de  Ponce,  Porto  Rico. 

A  small,  solid,  an<l  very  elegant  shell,  l>elonging  in  the  grtmp  to  which  />.  nlt/rc^ens  Gray  is 
referre<l,  but  different  fmm  anything  in  the  National  collection. 

Drillia  melonesiana,  n.  sp.     Plate  57,  tig.  20. 

Shell  small,  solid,  strong,  spinellt^-shajKHl,  with  one  or  two  smooth  nepionie  an<l  eight  strongly 
s<*ulpture<l  subsiH|uent  whorls;  tyiKJ  of  an  ashy  brown  (jM)ssibly  in  some  (rast«  ni^rly  or  cpiite  blat^k) 
with  the  sculptural  promineuires  white;  notch  short,  subcircular,  leaving  a  narrow,  strongly  excavatetl 
faseiole  separated  fn»m  the  suture  l)ehind  it  by  u  line  (»f  half-m(M>n-shaiKMl  mMlules,  though  the  fa^'iole 
is  so  narrow  and  <leep  that  at  first  sight  it  would  Ik;  taken  for  the  suture;  sculpture  essentially  a« 
figured,  with  fine  interstitial  spirals  reticulate<l  by  the  incremental  lines;  a|)erture  narrow,  not  Urate, 
pillar  and  throat  bn)wnisli. 

Length,  10;  maximum  diameter,  I  mm. 

Off  Point  Melones,  Porto  Rico,  at  station  144. 

A  solid,  richly  sculjiturtnl  little  shell,  of  which  the  brown  color  may  be  due  to  fading,  though  the 
tyi)e  is  (luite  fresh-looking.  It  does  not  api>ear  to  Indong  to  the  I).  alhinod<tta  series,  but  has  more 
sharply  cut  si'ulpture. 

Drillia  interpleura,  n.  sp.     Plate  57,  fig.  21. 

Shell  small,  soli<l,  strongly  s<*ulptun'd,  with  two  smooth  nepionie  and  six  subsetpient  whorls; 
region  of  the  canal  and  prominences  on  the  ribs  whitish,  the  nvt  of  the  shell  yellowish  brown  with  a 
dark  nnldish  brown  Hammule  in  the  \ alley  Ih'tween  each  jiair  of  rilw;  sculpture  essentially  as  figureil, 
ribs  seven  or  eight,  the  outer  lip  nmch  thickeneil  l>ehind  and  thin  at  the  outer  edge,  lirate  within; 
pillar  and  throat  yellowish. 

Length,  10;  maximum  diameter.  4  mm. 

Mayaguez  HarlMjr,  Porto  Rico. 

This  very  j)retty  little  sjKM'ies  hiu^  a  general  resemblan«*e  to  several  f)thers,  but  when  a  close  com- 
parison was  made  seemed  to  be  not  identical  with  any  recorded  from  the  region  or  contained  in  the 
National  Museum. 
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Drillia  albinodata  Uet*ve. 

fiffrtituwn  anmm0hihi  lUi'Vr.  <V»iM-h.  I«-«»ii..  I.  pi.  XXXViii,  tig.  T^VJ.  1M«'.. 

S1m*11  H»li«l,  witJi  a)M»iit  ten  whorls:  suture  iiupresj****!  but  not  fUt'p,  with  a  tili^ht  n'volvinjr  riilnre 
Ivlow  it.  followf*!  ]»y  a  wide,  shallow  j>rnM^»ve:  l»elow  this  is  a  Htniowhat  raistil  u«i(hilnus  slmubler,  the 
nrwlules  an*  »*xt«'n«UNl  tnwani  the  ha««e  fa*  faint  riW.  Below  the  shoulder  there  are  three  or  four  f«*ehle 
revolvinjr  riili^*:*  whieh  an*  swollen  into  u«>«luli*s  where  they  rro«*i  tlie  lon^tudinal  riJn*.  lieifides  this 
the  wholf  surfa<v  of  the  shell  is  s<-ul|»tun*<l  with  exei*e*liuirly  fine,  revolving  threads.  Varix  heavy; 
ai>ertun*  short;  sinus  deep,  nMimUil,  m*arly  rhis*''!  in  front,  and  aU»ve  it  the  upjier  e<ljn' of  the  last 
whorl  is  rnise<l  on  the  jM'uultiniate  whorl.  On  the  should«*r  there  is  a  while  l»and,  and  there  are  two 
white  Ikands  on  the  liaM*  <»f  the  shell:  the  n»st  itf  it  is  a  dark  brown. 

IxMijfth  of  spiH'inien  fn»ni  Porto  Rin»,  12:  diameter.  ."»  nun. 

One  shell,  Playa  de  Pon<v  reef. 

Drillia  albocincta  C  H.  Adams. 

/Yf  (irx/oiN'i  nltwm-iruin  C  B.  .V«Uiiis  Priii'.  RM.  S«k-.  Nai.  Hi^t.  ii.  |».  :i.  I**!.'*   Tryoii.  Mmii..  vi.  p.  Il»"..  pi.  xiv.  tic  6  <.ilm  Ifriftin 
Zfhni  Lam.-.  Iv^l. 

Shell  smallf  solid,  with  ali«»ut  ei^ht  whorls,  with  a  low  shiMildtT  lH*ariiiir  on  it  a  siTiet*  of  tulteri'lee 
whieh  an*  sometimes  elliptit-al.  and  at  othen*  fiirni  two  nearly  jn^rfift  s«eries.  I'nder  the  suture  there  is 
a  low,  slijrhtly  tuU'n'ulou.*?  ridy:i',  and  N-tWivn  this  and  the  slmulder  a  wide,  shallow  jrnwve.  Below 
the  shoulder  there  are  s^-veral  ri'V<ilvinjr  ntMlulou.*?  thn'ad>;  ajM-rture  sln»rt.  trum-ati*  l»elow.  The  jrt»n- 
eral  surfa«-e  is  t-ox^^n**!  with  very  fine,  n»volvinjr  threails  and  is  dark  l»njwn;  the  n<j«lulee  are  white. 

I>»n>:th.  lU:  diameter,  4.o  mm. 

Arroyo:  Puerto  Kwil:  Mayaj^uez  Harlmr,  Porto  Kiro. 

The  two  forejioinjr  sjiti-ii»s«  lH.*lon;r  to  a  jrri>up  i»f  el<»sely  relatiil  ami  variable  fonu.*^.  Tryou  thrt»w? 
a  numlxT  of  them  into  the  .^ivnonvmv  of  Urillin  z»hm  I^man*k,  ami  it  is  iM>s»iibIe  tliat  lK>th  the  altove 
may  l»e  merely  fi»rms  i»f  that  speeies. 

Drillia  solida  C  B.  Ailams. 

Pffur'ftniiui  j^iJifhi  r.  B.  .V«1miii>.  Omir.  I**  Omeh.,  p.  til.  1h5(.». 
JhiiHn/u>,f>i^int  Tryon  -in  jiart..  Man.,  vi.  p.  IW.  pi.  xiv.  Hk.  '.i^.  1^*1. 

Shi'll  with  eijrht  or  nine  whorls,  with  rather  stn>n>r,  «iblii|u«'.  sli'.rhtly  flexuous  riljs,  whieh  end  at 
the  shoulder:  aln.jve  the  slmulder  is  a  wide,  e«»n«*ave  furrow,  ami  ln'twi-eii  the  furrow  and  the  suture 
is  a  sharp  ridm».  Between  the  ril»s  are  revolvinjr  threads  which  are  stn»n^i'r  on  the  liase;  ajjerture 
short.  narn»we<l  l»elow.     Color  ilark  brown,  the  sjuices  Ix'tweeu  the  rilie  on  the  shi»ulder  lighter. 

I>>m^th,  10;  diameter,  4  mm. 

Island  of  Vie<iue4-.  one  shell,  sliirhtly  bn>keu. 

Drillia  thea  Dull. 

Ihif/i'i  th'.n  I  Hi  11.  I»nn*.  T.S.  Nat.  Miis..  VI.  p.:r>.  pi.  x,  ri»r.  .=>,  lv<t. 

Shell  with  eiLdit  whorls,  the  tirst  imeaml  a  half  sm<M>th,  the  oth«*n«  with  delit-ate  )rn»wth  lines, 
and  having  aUiut  si'ven  or  eijrht  stn»njr,  slitrhtly  curve*!  rilis:  these  ril»s  are  nearly  continuous  fn>ni 
the  apiinl  whorls  to  the  base  of  the  shell.,lHMn|yr  only  slightly  cut  by  the  narrow  suture,  and  Ijeeuming 
a  little  fainter  at  the  faintly  impres^se*!  fas<'i<»le;  varix  distinct,  tranal  si»mewhat  drawn  out.  Color 
jrenerally  that  of  wet  tea  leaves. 

lA'n^rth.  15:  diamet^T,  4.5  mm. 

AjcTiuulilla;  Maya;niez,  Porto  Kioc.  oue  ilead  and  bn»ken  shell  from  each  loi^lity. 

P  Drillia  »pynota  r>all. 

Jtriliiti  ;* jfuiifi'i  Ihtll,  Blaki*  Kfiiurt.  II.  p.W.pl.  XXXVl.rt»r.  lu.  Iv4». 

Two  young,  l»adly  worn  shells  wen»  obtain*.-*!  in  Mayairuez,  I*orto  Kicr».  whieh  uiay  l>e  this. 

Drillia  lissotropis  L>all. 

/v»Mr«rfi»mii  I  M'unjiJin*  U*if*/trvitif  I»all.  Bull.  Ma^.Tiimp.  ZiwiL.  ix.p. -^v*.  Iv^l. 
DriUin  lisit,4T'ii,tf  I)all.  Blaki*  Rfrmrt.  li. p. 91.  pi.  XI.  tijo.  :t.  1. 1*^V 

Shell  small,  with  aUmt  eight  whorls  which  are  slitrhtly  convex,  ami  having  ten  to  twelve  nearly 
straight,  strong,  longitudinal  ribs;  si«u.*es  IjetMeen  the  ribs  either  smooth  or  delicately  spirally  striate; 
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the  ril)M  extend  well  (l()wn  over  the  ImhIv  whorl,  where  they  fa<le  out;  the  rather  lonjj  lww?e  is  strongly, 
Ppirally  Urate;  varix  high;  columella  nearly  ntraight.     Color  of  the  shell  white,  pink,  or  purplish. 

l/ength  oi  largest  eiHH'inien,  8;  tlianieter,  3  mm. 

Mayaguez,  Porto  Rico. 

Oenns  B0B80HIA  Bellardi. 

Sul>genuH  CoKDiKKiA   Kouault. 

PBorsonia  rouaulti  l>all. 

Bormtnia  {CnrdUrin)  roiuuiiti  DbII.  Blake  Rei»ort,ii,p.98,pl.  xxxvi,flK.lI.lH«9. 

Three  young,  worn  H|H.vinienH,  which  were  obtaine<l  at  Mayaguez,  may  Ixj  referable  to  this  8pe<*ie8, 
but  thev  are  not  in  condition  to  l>e  identified  with  certaintv. 

Oenns  MAHOUJA  (Leaeh)  Riiso,  1826. 

Shell  fusiform,  imiH.»rforate,  terminate<i  Ik'Iow  in  a  rather  short  canal;  aiH.*rture  oval-elongate;  lip 
more  or  less  notches!  al>ove;  no  oiHjrculum. 

Sulvgenus  C'ytiiara  Schumacher,  1817. 

Shell  longitu<linally  costate;  external  surfatv  usually  finely  granulastriate;  outer  lip  denti<rulate(l 
within;  inner  lip  striate;  aperture  narrow,  elongate. 

Mangilia  asarca,  n.  sp.     Plate  57,  tig.  14. 

Shell  minute,  white,  or  with  faint  yellowish  flammules,  with  six  brilliantly  iH>li8he<l,  slender 
whorls;  nepicmic  shell  small,  depresseil,  smooth,  subse<|uent  whorls  with  alMMit  ten  axial  ribletn, 
slightly  flexuoua  near  the  suture  and  In^'oming  olwolete  anteriorly,  the  |H*ripheral  {tart  of  the  la«t  whorl 
sm(x>th  or  destitute  of  spiral  Sinilj:»turt*,  which  on  the  lwu»e  an<l  canal  is  well  develoj)e<l  and  consists  of 
finest  nation;  notch  short,  subiurtuilar,  leaving  no  fasciole;  outer  lip  slightly  thickene<l,  not  ]irat«  within. 

Ix^ngth,  4.5;  maxinmni  diameter,  1.5  nmi. 

Mayaguez,  Porto  Rico. 

This  is  a  small  but  elegant  siHM'ies,  which  <liffers  from  the  majority  «)f  its  conveners  in  the  ab«3ence 
of  the  line,  fn>sty  granulation  of  the  surface  which  is  so  characteristic  of  many  of  them,  and  in  the 
somewhat  obsc'ure  development  of  the  axial  ril)s. 

Mang^lia  balteata  Reeve. 

MuHirilialMilhtita  RiHive,  Coiu'h.  Ic-oii.,  iii.  |»I.  vii,  fijf.  .'>7,  1S4<*». 

Spirt*  elevate* I,  wlu)rls  but  slightly  roundtnl,  having  alwiut  six  strong,  straight,  longitudinal  ril>p, 
which  are  nearly  continuous  and  are  only  partly  interrupttnl  by  the  suture;  surfai-e  generally  hcii1(>- 
ture<l  with  faint,  revolving  threa<ls;  a|)erture  two-fifths  of  the  length  of  the  shell;  canal  not  lengtheneti. 
Color  generally  whitish,  encircle<l  with  a  median  chestnut  zone,  which  is  sometimes  wanting. 

Length,  12;  diameter,  4  mm. 

Three  fragments  were  obtaineil  in  Mayaguez  HarlNir. 

Mangilia  densestriata  C-.  B.  Adams. 

yiaiujiUa  dt  nifi.Htrintn  V .  B.  Adams,  Contr.  to  Coiicli..  IS.'HK  p.  (Vft. 

Shell  fusiform,  with  w»ven  whorl.«,  which  are  shouldere<l  alH)ve,  and  have  from  eight  to  twelve 
strong,  nearly  straight  ribs,  the  last  whorl  having  but  eight  ribs;  suture  deep;  surface  everywhere 
covere<l  with  line  but  sharp,  high,  revolving  threa<ls,  which  are  not  interruptetl  on  the  ribs;  notch  in 
the  outer  lip  shallow;  l>ase  slightly  attenuate<l;  canal  wide.  Color  white;  in  one  s|KH'i men  there  are 
thn*e  faint,  broken,  revolving  bands  on  the  Ixnly  whorl,  which  show  most  distinctly  on  the  ribe;  in 
another  there  are  only  a  few  warcely  jx^rceptible  dots  on  the  rilw  in  two  rows. 

I>ength,  li;  diameter,  2.25  mm. 

Mayaguez  HarU^r,  Porto  Rico,  one  i»erfe<'t  and  one  broken  shell.  This  agrees  very  well  with  the 
description  by  C.  B.  Adams  of  his  Mangilia  defmcUUhrata,     His  8|)ecimen  or  specimens  were  white. 
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Mangrilia  psila  Bui'h. 

Manffilin  psila  Biuh,  Trans.  Conn.  A(*ad.  Sol.,  vi,  p.  4.v».  pi.  xlv.  fijf.  2,  1885. 

Bhell  elongated,  with  a>Kmt  nine  whorls,  ea<'h  having  pix  straight  rilw  which  are  liarely  inter- 
ni]>t(Nl  by  the  Huture;  the  t\})»  have  a  slight  nixliile  at  the  middle  of  the  whorl,  an<l  HometinieH  there 
in  a  single  pin(!he<l-iip,  revolving  ri«lge  on  thi.**  |>art  of  the  shell;  growth  lines  delii-ate;  surfatv  eovereii 
with  very  nearly  ol>solete  revolving  threads;  notrh  in  the  outer  lip  feeble;  Iwise  slightly  attenuateiL 
C-olor  whitish;  some  specimens  having  a  narrow,  nie<lian,  brownish,  revolving  baud. 

l>ength,  6;  diameter,  2  mm. 

Mayaguez,  Porto  Ri<Nt,  tive  brr>kfn  and  woni  shells. 

Mangilia  biconica  C.  H.  Adams. 

MnntfUia  biconica  C.  B.  Adams.  Contr.  to  Conch..  1850,  p.  65. 

Shell  small,  biconic,  with  al)ont  six  longitudinally  riblxn],  sultangular  whorls;  ribs  nearly  straight, 
nine  or  ten  <n\  the  last  whorl  an<l  fonning  a  slight  shoulder  above,  the  siuuvs  l>t*twe(M)  the  rilis  tilled 
with  fine,  spiral  sculpture;  aperture  rather  wide  above,  narrowest  l»elow  into  a  short  canal. 

Tjimgth,  5;  diameter,  2.5  mm. 

Seven  worn  and  broken  spwimens  were  obtaine<1  at  Mayaguez,  Port4>  R !<•«».  They  are  in  such 
\m\.  <V)n<lition  that  it  is  impoft«ible  to  say  whether  they  lielong  to  the  typit-al  form,  which  is  Ixinded 
on  the  iieriphery  and  which  sometimes  has  a  se<»ondary  liand  Im'Iow,  or  to  the  variety  alUt,  which  is 
entin'ly  white.     A  sjtecimen  from  San  Juan  has  some  indiciition  of  bn>wn  lianding  on  the  last  whorl. 

Subgenus  Daphxeli.a  Ilin<ls,  1H44. 

Shell  thin,  fusiform,  Uxly  whorl  elongatetl;  surfaiv  caneellatetl;  lip  sim]>le,  not  varicoee. 

Mangilia  xnorrs  ]>all. 

liftirotoma  {Dritlia)  nwrra  Dall.  Bull.  MiM.  Comp.  Zonl..  ix.  p.  Tri).  I>t8l. 
IhiphntUn  murm  DhII.  Blake  Rep.,  u.  p.  105.  pi.  xii.  t\g.  1.  1H89. 

Shell  short,  fa*«ifonn,  having  six  roundiNi  whorls,  with  a  deep  suture;  scul]»tnr(»  consisting  of 
numerous  slightly  curvcMl  longitudinal  riblets  and  many  revolving  thn^ls,  which  cover  the  entire 
surfa<*e  with  a  nearly  evenly  <«ncellate<l  j>atteni;  not4*h  in  the  outer  lip  dt»ei»;  lKL«>e  S4»mewhat  su<Menly 
dniwii  in  fnan  the  rather  swollen  IkkIv  wlnjrl;  canal  mo«lerate,  neairly  stnught.     (V»l(»r  brown. 

IxMigth,  :{;  diameter,  1.25  mm. 

.\  single,  somewhat  worn  specimen  wa^*  obtaine<1  fn>m  Mayaguez  IlarlMtr,  Porto  Ri^H). 

Mangilia  elsta  Dall.     Plate  54,  fig.  17. 

fjhif,hn*lin  eUan  Dall.  Blake  Reitort,  II.  p.  105.  18K9. 

Five  \yau\\\  bn>ken,  worn  shells  were  receive*!  fnnn  Mayaguez,  which  are  pn>bably  this  species. 

Suljgenus  CiLVPii«)sT»).M.\  (iabb,  1H72. 

Shell  fusifonii;  outer  lip  thiekene<l  into  a  varix,  sli^rhtly  dentate  within,  the  notch  deep  and 
roundt^l;  surface  c<»vered  with  longitudinal  rilis  cr4isse«l  by  stnm^,  revolving  stri.-f,  and  markt^l  l»esides 
with  an  cxceetlingly  delicate  jHittern  of  dei*ussate<l  s<>ulpture. 

Mangilia  aguadillana,  n.  sp.     Plate  57.  fi^.  22. 

Shell  siimll,  slender,  soli<l,  nine-whorleil,  of  which  the  first  thnn^  art*  nepionic,  smooth  and 
]M)liHhe<l,  the  sulj0e<|uent  elegantly  axially  ribl)e<l,  with  two  to  four  primary  spiral  threads  and  fine 
interstitial  spiral  striation,  e»4fr«entially  as  figure<l.  Shell  white  with  a  superficial  bn>wnish  tingf  on  the 
lan^r  whorlr^,  apex  and  interior  of  outer  lip  of  a  delicate  lilac;  <»uter  li]i  stniugly  thi<'kene4l,  inner  lip 
and  a{)erture  smooth  or  destitute  of  the  denticulatioiis  iL**ualIy  found  in  this  genus. 

length,  14;  maximum  diameter,  4  nmi.  X  variety  minor  is  exactly  similar  in  sculpture,  but  of 
a  )»itle-straw  <'olor,  an<l  is  S.5  mm.  long  an<l  '^  mm.  in  maximum  diameter. 

Aguadilla,  Porto  Rico;  the  variety  from  Mayaguez  Ilarlior,  station  «>0H2. 

If  the  absence  of  the  oral  proci*8ses  is  ihit  due  to  immaturity,  this  fonii  would  better  be  referred 
to  t'UUhurtUa. 
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Sul)j?emiJ*  Manoilia  h.  s. 
Mangrilis  luctuosa  d'Orbigny. 

Jieurfttftma  iHctiinm  d'Orbijrny, Moll,  (■iilmiia.  ii,  p.  'iST*. pi.  xxiil,  Aprs. 29-31,  IKlfi. 

San  Juan,  Porto  Rico  ((jundhu!!!);  Cuba;  OuadelouiK*.     This  may  not  In*  a  Mangiiia. 

Mangfilia  qusdrsta  R^'ove. 

Pimrotoma  qufulmta  Reeve,  P.  Z.  S.,  \Mh,  p.  114;  C^neh.  loon.,  i,  pi.  xxviii,  fiR. 2A3.  lH4r>. 

Shell  short,  fusiform,  bian^ilate  on  tho  ])o<ly  whorl;  surface  <*oveie<l  with  strong  lon^ritudinal  ribs, 
there  >)eing  about  eight  on  the  ImkIv  whorl.  The  shell  is  can  eel  late*  I  with  a  set  of  sharp,  revolving 
thrc^ls,  that  on  the  shoulder  al)ove  l)eing  particularly  strong;  there  an^  thr(»e  of"  these  threads  on  the 
iKxly  whorl  that  are  stronger  than  the  others,  the  lower  one  marking  the  lower  angulation;  those  of 
the  l>a.se  l)eooming  fainter;  notch' in  the  outer  lij)  shallow;  canal  rather  short. 

I^ength,  4.5;  diameter,  nearly  2  mm. 

Snrfa(ie  whitish,  cloudinl  with  brown. 

Mayaguez,  Porto  Rico,  many  worn  shells;  off  B<K*a  Prieta,  one  dead  shell. 

Two  specimens  of  the  variety  tjuadrata  w(»re  also  obtained  at  Mayaguez. 

Mangiiia  lavalleana  d'Orbigny. 

IHeurtitoma  InvdUenna  d'OrhlKny,  Moll.CnlmnH.ii.p.  174.pl.  xxiv.fifrs.7.0.  IM-V 

A  single  si>ecimen  wjis  obtaine<l  at  Mayaguez  that  may  Ik*  this  s|)e<*ies,  but  it  is  iii  liad  condition 
and  <'an  not  bt^  deterndniHl  with  certainty. 

Mangfilia  sp. 

A  single  young,  imj^erfect  shell,  something  like  M.  niMh  Kurtz  <&  Stimpson,  was  obtaineil  at 
Mayaguez, 

Mangrilia  xnelanitica  Dall.     1  Mate  58,  fig.  10. 

Mniujilin  nielnnitim  (Dall,  MS. )  Biwh,  Trans.  C'^iiin.  Acad.  Sol.,  vi.  p.  4.'V9.  pi.  x i v,  figs.  :J,  :Vi,  1885. 

Shell  with  a  rather  slen<ler  spire  and  short  liase,  with  nine  whorls,  the  first  two  rounded  and 
smooth,  the  rest  covere<l  with  revolving  line,  of  which  the  me<lian  one  is  strongt^st,  making  the  sliell 
somewhat  angular  in  the  middle  of  the  whorls  and  shouldertMl  on  the  la**t  whorl;  the  four  lower  whorls 
liave  faint,  slightly  oblitpie  longitudinal  ril)s;  ajH^rture  much  wider  alM)ve  than  l>elow;  outer  lip  sli^^htiy 
thickeneil;  the  notch  large,  dtH»p,  and  rounde<l,  the  lip  surnmn<ling  it  intlate<l  into  a  raise*!  rim.  Color 
whitish,  staine<l  with  brown,  the  ai)erture  an<l  base  darker. 

liength,  4.5;  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico,  many  worn  shells. 

Mangfilia  trilineata  (\  H.  Adams. 

JHriirtftoina  triUnmUi  ('.  B.  A<lam*<,('onir.  to  ('onrh..  p.-Vi,  IMr*:  Tryoii.  Man..  vi,p.l>47.  pi.  xxi.  11^.31. 18U4. 
Quebnidillas,  Porti)  Rico  ((rundlach). 

Family  CANCELLARllD^l:. 

Oenns  CAKCELLARIA  Lamarck,  1822. 

Shell  oval,  generally  cancellated;  la«<t  whorl  ventri(U).Me,  with  a  short  canal  and  strong  siphonal 
fasciole;  (columella  with  seveml  oblicpie  plications. 
Ty|)e,  (\  rftiaUaUt  Linnjeus. 

Subgenus  Canckllaria  s.  s. 

Cancellaria  reticulata  Linnieus. 

V(^nta  rrtimlatn  Linnieu.s  Syst.  Nat.,  ed.  xii.p.  1190, 1767. 

IXinirllnria  rdictUixtn  Tryon,  Man.  Conch.,  vii,  p. 69,  pi.  n,  flRS-  5^, '-^s  l><*y>- 

Porto  Rico  ((lundlach) ;  Flori<la. 

Subgenus  Tkigonostoma  Blainville,  1827. 

Shell  generally  iimbiliciite<l,  whorls  wider  and  usually  shouldt»re<l  alK)ve;  aj^erture  trigonal;  outer 
lip  not  contract4H.l  in  front;  canal  obsolete.     Type,  Mun'.r  scttfa  (imelin. 
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Cancellaria  agrassizii  ])all. 

Ti'i;f€Hft*tomn  nfnuivizii  Dull,  Blako  R«»pnn.  ii.  p.  l:W,  pi.  xxx  v.  fijf.  4.  Iw^. 

Shell  with  live  wliorls,  the  first  muiultNl  an«l  «n<X)th,  the  seeoixl  jn^inally  )KHH>ining  oam^llateil. 
the  snlis^Hjueiit  wh«»rl?»  somewhat  nmndly  shouMeretl  aK)ve,  having'  very  stmn^.  slightly  flexuoiis  rihs, 
ten  on  the  last  whorl,  aiul  alxmt  sixt<»en  ptroiifr.  revolving  line,  whi<-h  an*  slightly  nmhilous  <m  the 
ridges:  in  addition  to  this  there  are  ver>'  fine.  longitudinal  threails  all  over  the  swrfaee;  N-arix  on  the 
outer  lip  hut  litllestn>ngi»r  than  the  rih."*;  a|X»rtun»  ovate:  outer  li|»stnm£fly  ridge<l  within:  eanal  short, 
oiien:  eoiuniella  S4-an-ely  callous,  the  threads  numint;  over  it  into  the  aperture,  and  having  three 
plaits:  unihilieus  nearly  elose«l  hy  the  refie<!te<i  roluniella.     Color  re«1dish  hn>wn  or  hniwnish  oran^. 

lienjfth,  S:  diameter,  o  nun. 

A  single  slightly  worn  and  I>lea4*he<l  shell  was  ohtaineil  at  Mayatniez,  I*oni»  Hi«i».  Th«- s|ie<*i«« 
extwids  north  toC'ai»e  Hatteras,  North  Carolina. 

Superfamily  RHACHIOLOSSA. 

Family  OLIVID.*. 

OeniLi  OLIVA  Bm^te^s.  1789. 

Shell  ohlonc,  sulH\vlindrical,  hrilliantly  ]N>lishe4l:  spire  rather  slH>rt:  last  whorl  t-overing  the 
greater  {liirt  of  the  others:  a|K>rture  elongate<l,  slightly  dilate«l  in  front:  criluniella  vertical,  callous, 
more  or  less  plicate:  lip  simple,  thick,  not  n-flectiNl  «)r  t<i^>tlu*il  witliii::  a  sinus  aUive  is  eiuitinue<1  as 
aciinal  alonir  the  suture:  notch  at  the  l»ase  short,  hut  well  markeil.     No  i»|>erculuni. 

POliva  litterata  I^marck. 

O'tni  lithnitn  LiiinAn-k.  .Vnii.  dii  Mns..  xvi.  p.  315.  IHW. 
tVi»vi  lihrnta  Rit-vt-.  fniich.  Icon.,  vi.  pi.  xi.  hg.  1*».  KUK 

This  s^iecies  was  f(»uiid  at  San  .Juan,  I'orto  Kii-o,  ac4'<»nling  to  <iundla4*h.  It  is  tjuite  proliahle 
that  the  s^HH-imcns  he  s<»  nanie^i  were  the  nt»arly  allie<l  fonii  des<'rilie*l  in  tliis  iia|ier  as  o.  ttirittiirmtisn. 

Oliva  reticularis  I^marck. 

fil it'll  rttii^uhifi*  Lamarck.  Ann.  ilii  Mu«..  xvi.  p.  314.  1^09. 
ttlift  ftirtilnrh  Trvon.  Man.,  v.  p.  «CJ.  pi.  xxx.  figv.  «M^99.  iwCJ. 

Shell  rather  slender,  slii;htly  swollen  at  the  middle:  spire  Homewhat  elex'ated:  ridges  i>n  the 
columella  nimierous  ami  stnmif.  (imund  nflor  wliitish  overlaid  with  a  faint  [lattem  «>f  purplish  hrown 
reticulations,  which  S4»metimes  shows  the  white  as  triangidar  siwits.  Frei|Uently  there  are  two  darker 
iKinds  nmr  center  of  outer  wliorl,  and  under  the  sutun*  are  clusters  of  brnwiiish,  suhvertiial  lines. 

lA*ngth,  :t5  to  50;  diameter,  15  to  20  nmi. 

Atniadilla;  Mayaguez,  Guanica.  Porto  Rico,  many  worn  si»ecimens:  St.  Thoma.s  <^»n**  shell; 
Vietiut-s.  <»ne  tine  sptn-imen  taken  alive.     \  dark  variety  wa*  found  at  Fajanlo,  P«»rto  Rici>. 

Oliva  caribfleensis,  n.  s.     Plate  5«),  tig.  I*. 

Shell  rather  short  and  stout,  its  greatest  diameter  l»eing  near  the  shoulder:  .«pin*  low,  the  suture 
being  di*eply  channele<l;  <»uter  lip  heavy:  columella  having  a  stnmg  white  callus  extending  up  for 
two-thinls  of  the  length  of  the  a|»erture.  where  it  thins  out:  columellar  plii'ations  numerous  and 
distinct  hut  not  stn>iig.  The  grouiifl  iidor  is  ashy  yellow,  bec(»miiig  darker  lielow,  overlaid  with  a 
ckise  faint  reticulation  of  re«i<lish  hn>wn.  There  are  two  faint  luinds  <if  darker  retieulations  on  the 
outside  whorl  and  splashes  and  lines  of  this  dark  color  under  the  suture.  The  interior  is  purplb«h; 
the  columella  is  a  little  lighter  coloreil. 

Ijcngth,  32;  diameter,  15  mm. 

Mayagtiez  Harl>or,  Porto  Rico. 

\  rather  dull  and  inci»nspi<'UoiL«  s|»ecies.  the  most  cylindric:il  i»f  the  .\ntill€^n  fonns  and  |H*rhai)e« 
ntnin-st  to  ft.  litternht  l^marck. 

Oenns  OLIYELLA  Bwainson.  1885. 

Shell  Huiall.  |><»lishe«i,  ohlong;  spire  acuminate:  internal  shell  alis^trlnM;  suture  canaliculate; 
ai»ertnre  widerlielow;  outer  liphutsli};htiy  thickene<l:  o>luinella  plicate  lielow,  with  a stn»nL^r  plication 
at  or  near  its  \K\i*e.  OjM^rculum  generally  pn»sent,  oval,  elong:ite<l,  ohtu?**  at  its  extremities,  nucleus 
suliapical. 
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Olivells  jaspides  (iniclin. 

VoliUa  Jattpulfa  Gmelin.  8yst.  Nat.,  p.  3442,  17»2. 

Ofim  joftpUlai  Rwve.  CJonoh.  Iwm.,  vi.  j»l.  xxii,  fig.  58, 1850. 

Shell  Holid;  spire  rather  clongato<l;  whorlHal)out  five;  ]>aae  of  the  ai)ertiire  moderately  expanded; 
columella  plicate  throughout  or  nearly  bo,  with  a  slightly  thickened  wide  ridge  at  or  near  it«  base. 
Color  generally  ashy  or  whitish,  overlaid  with  a  slaUMX)lore<l  or  purplish  i>attern.  This  pattern  may 
l)e  indistinct  reticulations  or  zigzags  or  irregular  dotj<  and  blotches,  and  it  often  shows  the  white 
ground  in  triangular  patches.  There  is  almost  always  a  row  of  dark  lines  or  spots  below  the  suture; 
there  are  often  faint  bands  on  the  Ixxly  whorl,  and  sometimes  dark  markings  on  the  base. 

length,  18;  diameter,  8  mm. 

Hucares;  Aguadilla,  Porto  Rico;  Caballo  Blanco  Keef,  Vieques;  Culebra  Island. 

It  is  almost  impossible  to  write  any  description  which  will  fully  and  accurately  cover  this 
abundant  and  variable  species.  Some  8i)ecimens  of  it  are  quite  slender  and  not  very  solid;  others  are 
shorter  and  heavier,  and  the  color  jwittern  varies  from  white  with  faint  markings  to  very  dark. 

Olivella  esther  Duclos. 

OllreUaeMhfr  Duclw,  Monog.  Gen.Oliva,  pi.  ni,  llgs.  7,  K,  18.15. 

Shell  hi«vy,  short,  with  a  rather  low  spire  whose  sidt^  are  nearly  straight;  columella  with  a 
strong,  high,  narrow  ridgt*  near  \Xa  liase,  an<l  a  heavy  t»llus  alK)ve,  which  t»xten<ls  U)  the  upi)er  part 
of  the  ])enultimate  whorl;  yellowish  white  overlaid  with  a  iwittern  of  br<»wn  markings,  showing 
tentlike  white  sj:K>ta,  with  darker,  broken  markings  l)elow  the  suture  and  near  the  base.  Just  at 
the  l)as(*  there  is  a  distinct,  solid  band  of  brown. 

length,  10;  diameter,  7  mm. 

A  large  numl)er  of  worn  shells  wen^  found  at  Mayaguez,  Porto  Rico. 

Olivella  xnutica  Sav. 

CHvamutica  Say,  Joum.  Acad.  Nat.  Soi.  Fhlla.,  n,  p.  228. 1822. 
(Xit¥ibimu/imTryon,Man..  v,  pi.  jciv,  figK.  43^'),  1883. 

Shell  rather  small,  heavy,  with  usually  a  rather  short  spire,  though  sometimes  it  is  lengtheneil; 
columella  feebly  plicate,  having  a  fold  near  its  base,  stnmgly  callous  alnive.  C'olor  ashy  white,  gray,  or 
bluish,  often  more  or  less  marke<l  with  brownish  s|)ots  or  zigzag  limts.  In  some  (>ases  ]>ortions  of  the 
aperture  are  very  dark. 

Length,  7;  diameter,  3.5  mm. 

A  single  sixntimen  was  obtained  in  Mayaguez  llarlK)r. 

OUvella  rotunda  Dall.     Plate  .Vi.  lig.  11. 
OHveUnja*j)Uiea  var.  rotunda  Dall,  Blake  Rc|>ort,  ii,  p.  134,  1k8«j. 

Shell  inflated  with  a  short,  rounde<l  but  i)ointe<l  spire;  suture  canaliculate,  deep  and  narrovi> 
aperture  but  slightly  spread  l>elow;  <;olumellar  area  with  a  strong  raistHi  callus,  which  runs  Uy  the 
top  of  the  penultimate  whorl  and  continues  around  the  up(>er  whorls  as  a  thickened  glazing;  the 
columellar  callus  is  longitudinally  situlptunnl  with  exctHKljugly  delicate,  microscopii!  lini*,  and  is 
swollen  just  below  its  upper  end.  The  columellar  plications  are  numerous  ancl  strong,  and  l)etween 
the  upper  and  lower  set  there  is  an  indentation  of  the  columella  within. 

Color  pale  ashy  yellowish,  with  faint,  irregular,  broken,  zigzag  markings  ai  a  <larker  tint,  and 
tliere  is  a  yellowish  ban<l  near  the  base  having  a  darker  streak  below  it, 

Lengtli,  15  to  23;  diameter,  7  to  11  mm. 

Mayaguez  Harbor;  Agiiadilla,  Porto  Rico;  a  number  of  fine  specimens. 

The  series  of  fine  shells  collecteil  by  the  Fiah  Hawk  expedition  seems  to  show  that  this  is  a  valid 
species  of  OlivetUi,  as  good  as  the  average  S|)ecies  in  this  difficult  genus.  Its  form  is  something  like  that 
of  specimens  of  O.  hipliaUa  of  the  West  Coast,  but  the  spire  is  not  st>  elevatetl  as  in  that  sjHH'ies,  nor  is 

itfl  l)ase  wj  exi)an<le<l. 

Olivella  oryza  Ijamarck. 

Otim  oryzii  Lamarck,  Ailwuls  Vert.,  vii.  p.  439, 1822:  Chemnitz,  Ck>nch.  Cab.,  ii.  1771,  i»l.  l,  fig.  M8. 

Shell  small;  spire  rather  short;  whorls  somewhat  roun<led;  obtusts  cohmu^lla  without  teeth,  or 
with  but  faint  indications  of  them,  twisted  and  ending  in  a  distinct  cnrvi»d  plait;  columellar  area 
narrowly  callous.     Color  white  or  milky  throughout. 

Length,  4;  diameter,  1.5  mm. 
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Mayajziiez,  Porto  Rico»  many  nlightly  worn  nticllp. 

I^inian'k*H  dtiscription  in  X<nt  brief  to  prr)perly  characterize  thin  H|»e('ies.  aiul  the  ti>riin»  he  refers  to 
in  the  C'onehylieii  Cabinet  it*  a  (lorml  view  an<l  rather  jKK»r. 

Olivella  nives  <Tnieliii 

IWiitn  uiffa  (iint-liii,  Syst.  Nat.,  p.  3442, 1792. 

itlinlht  uhvn  Tryon,  Man..  V,  ji.  C!,  pi.  xv.  flip*.  71-s«.  l.v«. 

San  Juan,  Porto  Kin)  ((inndlai'h  k  Floridu:  West  India's. 

Olivella  verreauxi  Ihicliifi. 

fttim  rtrrtauxi  Dr.flos.  Rc*v.  C'rit..  p.  97,  pi.  ni.  flifs.><6  a,h,  1n57. 

A<^Nin]ing  to  (iundlaeh  thit?  form  is  foiiml  at  Acrnaililla  and  (^ne)>raililla.s.  Ptirto  Ric<i. 

Family  MARGINELLID.^. 

Oenns  MASODTELLA  Lamarck.  1801. 

Sliell  imperforate,  ovoi<1  mnical  or  nnbcylindrieaK  fMireellanons,  snuMith  and  sliining,  SMjmetimes 
having  Inngitnd'nal  riilge^;  ppin'  rather  short  or  often  snnken:  aijfrtnn*  lone;  onter  lip  thiekeneil  and 
S4imetinies  t<Kitht^l;  colnmella  witii  three  rir  fonr  plaits. 

Marg^nella  apicina  Menke. 

Man/in* lift  njticinn  Mi'iiko.  .<yii.  Moth.  Moll.,  p.  S7,  \s2s. 
Mttn/iit*llii  ii«M<«iV/ii/fV  iCei'Vi*.  Conch.  Ii-on.,  XV.  pi.  xvni.  fijc.  s'. 

Shell  Hilid,  (*onoidal;  spin'  h»w,  plane,  the  suture  nien-ly  marked  by  a  line:  outer  lip  having  a 
heavy,  distinetly  niurketl  varix,  smooth  within;  Itase  roundetl;  ec»lumella  with  four  stnmK,  m*arly 
tHpial  plaits,  the  two  lower  a  very  little  nearer  tf»gellier  tlian  the  others;  imrietal  wall  callous  aU^ve. 

Color  white,  amber,  or  sometimes  ]iale  ashy  re<ldish,  tlie  nucleus  generally  re^ldish  and  always 
tninshuvnt;  there  are  usually  three  or  four  bn»wn  blotehtt?  just  at  the  liack  of  the  >'arix,  one  of  the** 
on  the  sjiire  an<l  one  at  the  Iwse  <»f  the  shell,  but  they  are  sometimes  fiartly  or  wholly  wanting. 

I^ength,  12;  diameter,  7.5  mm. 

Thnn*  line,  small  s|ie<>imens  were  taken  on  the  Ix.'aeh  at  Mayaguez. 

A  lH*autifuK  ooimnon,  and  wiflely  distributed  sj>eeies,  quite  variable  in  size  and  ei^loring.  It  is 
oftt'ii  faintly  Itandeil. 

Marginella  hematita  Kiener. 

MtiriiiutUti  htumtUn  KiiMUT.  Citq.  Vivantt'it.  K^niLs  Jtari/infUa.  p.  11.  pi.  vn.  fig.  31.  1k41. 

Shell  conoidal,  solid,  with  a  rather  elevateil  spire;  whorla  five,  slightly  n>nnde«1;  outer  lip 
heavily  vari('c»s<^  ailvamtHl  in  the  miildle,  with  aliout  lift^^en  teeth  inside;  liase  rt^undeil;  <*olumella 
with  four  very  pn>minent  strong,  even  plaits,  which  are  evenly  siMUfil;  nilumellar  area  not  callousetl; 
surfai*e  smooth.  sometimi*s  slightly  ]nistulous  or  pitte<l.     Color  purpli.^^h  or  dtvp  re<l. 

lAMigth.  9;  tliameter,  5.5  nun. 

Aguaililla,  Porto  Kico,  one  woni  shell. 

This  is  a  Iteautiful  Sfietnes  when  frei<h,  and  is  often  <*<ilore<l  very  brilliant  ileep  retl. 

Marginella  striata  Sowerby. 

MaritiMiUa  giritUa  .SowtThy.  ThcA.  Ckmch..  I,  pi.  LXXV,  li({x.  H].  S2.  1M4C. 

Shell  volutifonn;  spire  moderately  ]>n:Klu<*ed.  the  wh<»rls  slightly  rounde«l;  spin'  and  IwmIv  whorl 
<'oven'4l  with  straight,  longitudinal  rilis;  outer  lii>  thickene*!  into  a  distinct  varix,  stnmgly  crenate^l 
within;  columella  with  four  strong,  e<|ual  plaits.     Color  whitish. 

l>ength,  3;  diameter,  1.5  nun. 

Mayaguez  IfarlHtr.  P«>rto  Kico,  one  woni,  bn)ken  shell. 

Marg^ella  evadne,  n.  sp.     Plate  57,  fig.  10. 

Shell  minute,  white,  solid,  polislie<];  fonu  and  ]>n>|)ortions  essentially  as  figure<1;  the  whorls 
H-ulpture<l  by  fine,  even,  axial,  close-set  stri:*-.  obs<dete  anteriorly;  the  a|M*rtun*  narniw;  th*' pillar  lip 
with  six  orseven  close-set  plaits,  enlarging  anteric»rly,  the  most  anterior  Iteing  (*onsiderabIy  the  largest; 
ontt*r  lip  not  marginate;  in  fully  adult  s|>e<'iniens  minutely  crenulate  within. 

l>ength,  2.5;  maximum  diameter,  1.5  mm. 

Mayaguez  Harlior,  Porto  Rico. 
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ThiH  HjKHnea  net^lH  t'i  Ik»  well  inajj;nificHl  an<l  closely  Hcrutinized  (o  n»veal  its  peouliaritieH.  When 
worn  tlie  st nation  i»  oftoii  (U»Htroyo<l.  Tiio  HiH?cini<»n  fijniriMl  ha<l  not  a<Hj!iire<l  the  creiinlation  of  the 
outer  liji.  Then'  is  an  allie<l  nixMaen  with  nhort  rather  i)roininont  Bniall  riblet*"  on  the  shoulder  of 
the  whorlrt  which  is  f<iun<l  in  the  West  In<lies,  hut  it  van  not  ht*  confoun(le<l  with  the  present  one 
if  the  characters  l)e  atten«le<l  to. 

Seotion  VOLVARDTA  Hinds. 

Marg^inella  torticTila  I  hill. 

MarttinrUa  tnrlinihi  Dull.,  Bull.  Mus.  Coinp.  Zool.,  ix.  p.  73,  IHHl. 
MnrgiiuUn  lortirula  DjiH..  Rlnko  Roi»ort.  II,  p.  Ml,  pi.  XIX,  fl^.  7,  1889. 

Shell  slender,  glospy,  grayish  waxc»n  white,  with  alx>nt  tive  whorln;  spire  roundly  jxdiiteil, 
Klaz(Ml  H<i  as  to  nearly  cover  the  sutures,  last  whorl  appressed  on  the  shoulder;  axis  laterally  <'iirvt*«l 
so  that  the  spire  and  base  turn  to  the  right;  ajwrture  long,  narrow;  columella  with  four  very  oblique 
plait.s;  outer  iij)  simple,  not  n»fle<tel,  slightly  thi(!kene<l  and  j)r(Mluced  i>osteriorly;  canal  wide. 

I>ength,  11.5;  diameter,  3.75  mm. 

Mayaguez  narlK)r,  one  young  and  one  badly  broken  a<hilt  shell. 

Marg^nella  avena  Valenciennes. 

.\fttr;finrU(i  tnrun  Valenoicnnos  in  Kioncr,  ('oq.  Viv..  AfnrijinrUn,  p.  17,  pi.  vi,  Ak-  -*.  IWl. 

Sh(»ll  elongjittMl,  with  an  elevate<l,  somewhat  glaze<l  spin*;  a|)erture  long  and  narrowe<l  alM>ve; 
outer  lip  thicken(Ml  and  slightly  varicosi*,  somewhat  inc^urvcHl  at  miildle;  columella curvinl,  anned  with 
four  strong  j»laits,  lower  ones  a  little  the  heaviest.  C-olor  milky  white  or  subtranslucent,  generally 
having  thn*e  wide,  faint  ban<lsof  yellowish  bn>wn  on  ImxIv  whorl  that  are  usually  more  or  less  broken. 

lAMigth,  12;  dianjeter,  5  nun. 

AguiKlilla,  Porto  Rico,  thn»e  worn  shells;  Knsena4la  Honda,  Culebra,  two  shells. 

Marginella  albolineata  d'Orbigny. 

Miuf/intlla  oilHtliunila  irorhiKiiy.  .Moll.  (Mihiiiiii.  II,  p.  99,  pi.  XX.  llifM.  27-29.  184'>. 

Shell  elongated,  roundetl  and  rather  inflat04l  al>ove,  somewhat  narmwetl  l)elow;  spire  low,  bluntly 
pointed,  glazed;  ajK'rture  l(»ng,  narn»w  alx»ve,  wider  1h»1ow;  outer  lip  incnrvt»il  a  little  at  the  middle, 
slightly  thickeiKHl  and  varicose;  columella  curved  l)t»low,  with  four  elevate<l  plait.^,  the  lower  a  little 
stronger,  (-olor  yellowish  white  or  aml>er,  with  from  thn»e  to  tive  more  or  less  developeil  brownish 
b.iiid.s  which  show  mon»  di.'^tinctlv  on  the  varix. 

Ix'ngth,  9;  <liameter,  4  mm. 

Knsenaila  Honda,  Culebra,  one  shell. 

Margrinella  lactea  Kiener. 

M'UfiiiifUa  htrttn  KU>ii4>r.  i\\*\.  VIv..  MnnjiufJln.  p.  42.  pi.  XllI,  Hg.  '\  IMl. 

Shell  rather  small,  wit" I  a  mcxlerately  develojjeil  glazinl  spire;  outer  lip  thi(rkene<]  a  little,  soareeiy 
vari<*os4»,  incurvinl  in  the  middle;  c<»lumella  nearly  stniight,  with  four  strong,  nearly  even  ]»laits.  Color 
milky  white  throughout. 

l^'ugth,  7;  diameter,  :i  mm. 

Mayaguez,  Porto  Rico,  one  shell;  Ensena<la  Honda,  ("nh'bra,  six  s(»ecimens.  Ch>se  to  the  last,  hut 
having  a  rather  higher  sjnre  and  differing  in  color  pattern. 

Margrinella  fusca  S)werby. 

Mnrt/intllti/iiinn  Sowerhy,  P.  Z.  S.,  IMtl.  p.  9rj. 

MnrtjuuUafnst'n  Sowcrby,  ''oiirh.  Icon.,  xv,  pi.  xvu.  IIk.  8.i,  l^tiT). 

Shell  elongattnl,  with  rather  elevate<l,  glaze<l,  jMiinted  spire;  outer  lip  with  a  delicate,  narrow 
varix  ascemling  the  spire,  <le<'ide<lly  incurve<l  at  the  middle;  columella  nearly  straight,  with  four 
obli(iue  plaits,  the  lower  the  stn»ngest;  juirietal  callus  widentnl  l>elow.  Color  smoky  brownish,  with 
two  or  more  wide,  faint,  <larker  bamls. 

I^ength,  8;  diameter,  ;^.5  mm. 

Arroyo,  Porto  Rico,  one  siKH-imen. 
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Mar^inella  subtriplicata  (rOrbi^my. 

Mnnriuflin  ^uUriiJimla  d'OrbiRiiy.  Mull.  riilMinM.  ii.  p.  w.  pi.  xx.  lisfv.  -.jo-.tl.  1M.'>. 

Slu^ll  flnni!aU*<l,  siilM*vliinlri««l:  Hy»irt»  trhiztil.  of  intHlerati*  lu'ijfht:  fiiit*^  lip  «»rarrt»ly  thi<-kone«l. 
iiiiM'h  a<lvaiiii'«l  at  the  nii<Mle,  wlu»n»  it  in  nli^htly  iiiti«i'te«l;  aj»tTture  iiamiw.a  wn-  little  wi«i«-r  liekiw; 
(•«>l'iiiiella  straitrlit.  with  three  inrMlenite,  frqnal  plaitn,  ami  HoiiiHiiiit^  a  faint  iiwlii'atitiii  of  a  fourth  one 
alMiw;  )i:iri«'lal  wall  with  a  narn»w  eallus.     ('«»lor  y«'llowish  whitt*. 

l^MikTtli.  10:  «lianieter.  4  nnn. 

Kn.senatia  Ilituda.  Oilrhra.  i>ne  a«liilt  and  two  yoini;:  sjtt^'inien^. 

Mar^nella  pallida  I  Kino  van. 

IfnHa  iinllithi  iVmovjin.  Bril.  >holK  pi.  i.xvi.  rtu.  'C*T.  1<00- 

Shell  eylintlrii-:!!.  thin  hut  slmnir.  with  a  low, bluntly  i»i»int«^l  .«i»in*;  outer  lijip^  H«*:invly  thiekene*! 
Iiut  n»un<le»l  on  its  i^ltn*.  very  >*li«;!itly  ineurvwl  in  th«'  niiiMle;  (*olnuii'lla  rat h«»r  sharply  i-urve«l,  witli 
fi»ur  nn«l«*rat»\  very  ohliijue  plaits.  tht»  two  lower  a  little  nean-r  t<»;!i't!ier  an*l  eh*vatt*il  on  ;i  twisteil 
riiltf*'  that  fonn>  the  tenuinatii»n  of  tlH»  mluniella.     Color  whitish  or  straw  «M>lor, 

i^'U^h.   l'»;  diameter.  7  nnn. 

Mayairuez,  Porto  Ri«*o.  one  shell:  C'aluillo  Blanco  Reef.  Vi«*«pies.  one  yount;  s|KH'inien. 

Sulnreiuis  pKR>ifri..\  .S*huni:u-her.  1S17. 

.<hell  liuUifonn.  with  spire  ilepn'.««!e«l  or  Minken.  jrenerally  niark<il  with  l»n»ken  liamls  of  «-olor: 
outer  lip  ilentirulat«*»l:  inn«'r  lip  eallous  aUive,  havini;  four  plaits  l»el«»wan«l  sniallt*r  onesalNive  them. 

Mar^inella  catenata  Mont:uni. 

M'tr'jhiflln  rnlnnitn  M*iiitH^ii.  Ti-«t.  Brit.,  p.  23t\  pi.  vi,  fig.  2,  l>*ci. 

Shell  ol)tiL<ely  ovate:  ?i»ire  «-«»mt«k'«l,  rovercjtl  by  the  last  whorl,  whieh  inelos«-s  it  with  a  plif'ato 
inlire,  and  this  is  s<inietiines  overlai«l  witli  eallus;  ajtertiin*  narrow.  i'urve«l,  sliifhtly  wi»ler  Indow:  outer 
li)»  having  line  plications  within:  C4»lnniel1a  heavily  <-allous,  witli  fimr  stnuif;  ]>laits  lielow  and  a  few 
fainter  ones  aUive:  liast*  sli>;)itly  notche«l.  ('4»lor whitish,  with  cliain-like  revolving  Uuids  of  milk-white 
and  brownish  markintrs. 

IxMurth,  .'».'>:  iliamettT.  2.5  nnn. 

Maya4mez.  Porto  Ri«*i»,  tw«»  liailly  woni  .*«hells.  The  ^iNH'imen:-  are  in  >nch  omdition  that  they 
can  only  Ik*  refernNl  to  this  spi*cies  with  di»ubt. 

Mar^inella  catenata  var.  pulcherrima  <Kiskoin. 

Man/hi* li"  iiulrhfrrima  (raskoiii.  P.  Z.  .*i..  1S49.  p.  'Jl. 

.V«ir»/i #»#//« I  pulfhfrrima  Trvtm.  Mnii..  v.  ji.  :w.  pi.  xi.  fiK.-iu.  l**?^!- 

Has  the  form  of  .V.  iith-uatn,  but  the  gn>und  color  is  j>ale  i»n>wn,  with  n*v«»lvinp  rows  of  white 
s]M;its.  The  callous  nucleus  is  {tainted  with  a  brown.  inaiiy-]N»inttNl  star,  and  there  are  tuo  wide, 
whitish  l>antl.<)  on  the  Uiiiy  whorl  Itearing  vertical  brown  lines.  At  e:ich  «*dt!e  t»f  these  li^ht  liands  is  a 
n»w  of  dark,  minute  si^»ts.  and  thert*  \s  a  little  dark  color  on  the  Uut*. 

Mayaifue/..  Port<»  Ric<».  one  lx*autiful  shell. 

Mar^inella  interrupte-lineata  Muhlfeld. 

M'lrtiiu'Jht  hihrrui^tiiitfU't  Miihlfeld.  BiTl.  Maif.  Niitnrf.  Fr..  IMS  p. »'»,  I'lioirvil, 
Mavaene/..  Porto  Rico  iCrundlachi. 

Sul»ifenus  Voutklla  Swains«in. 

Spire  s<tmewhat  elevate*!,  but  wholly  «*«»n«*eale«l  by  the  last  whorl:  out«»r  lip  thi<*kem*il  and 
varior^:  (*<»luni(*lla  with  three  or  four  plaits. 

Mar^inella  ovuliformis  d*Orbi^y. 

.l/iir./.ii»//.!  •.i-if/i;'..rifif>  irortiiieuy.  Moll.  rulMiid.  II.  p.  1"1.  pi.  XX,  liKv  :cv-:j.'..  IM.V 

Shell  minute,  >rlaA*y  white,  swollen  aNive:  outer  lip  heavy,  ilevelo^K**!  int4»  a  well-marke<l  varix 
wliich  (*xtends  on  to  the  .•'pire  an«l  is  feebly  denticulat«>il  within:  a|ierture  narrow  and  of  al>out  even 
width  tlm>ut;hout:  (*oluniella  with  three  pli4-:ition.». 

lA'n«!th.  1.7o;  diameter,  1  nnn. 

Mayaguez,  three  sheila. 
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Family  VOLUTlD.^i. 

Oenns  VOLUTA  (LiniUBiLi,  1758)  Lamarck.  1799. 
Voluta  xnusica  LiniiaMis. 

Vttlnlamuxicit  LliuiaMis,  Syst.  Nat...  nl.  x,  i».  733,  17ri8;  IUhjvo,  Conch.  Icon.,  vi.  \A.  viii,  1»49. 

Sail  .limn,  Porto  Rico  ((iuu<lhu*h);  Wt^  ImlioH.  -  ^ 

Familv  TUKBlNELtlD.*. 

Oenns  TUSBIHELLA  Lamarck,  1799. 

Sul>goinw  Vasiim  Link,  1807. 

Tiirbinella  muricata  Born. 

r/rfM/ttmitrim/aBoni.  Mns.  Vinci.,  p.  '£XA,  17so. 

TiirbhuUn  niiirifiitn  Ki'fVf.  <'»moh.  Icon.,  iv.  pi.  vii,  Ilnr.  :i.'>,  1H47. 

MayaKuez,  Pt»rto  Rico  ((TUiuila<'li);  W<\st  In<li<*s:   Florida  Keys. 

Family  MITRlDi€. 

Oenns  MIT&A  Lamarck,  1799. 

Shell  solid,  fusiform;  spire  el«'(vate<l,  iiointeil;  ajKjrtnn*  narrow,  notched  in  front;  outer  lip  not 
retlecte<l,  thickemnl  and  Hmooth  within;  (*oluinella  tranHvcrsely,  Honiewhat  ohliijuely  i>licate;  no 
ojK^rcnlum. 

Mitra  barbadensis  Gmolin 

Vtduta  baHxulmsis  Omclln,  Syjt.Nftt.,  p.»4f>r),  1792. 
MitmpMa  Rwve.  fVmch.  I(»on.,  ii,  pi.  xvi,  flg.  123,  1W4. 

Shell  with  aUnit  eijrht  nearly  flat  whorln,  covere<l  with  Kunewhat  clistant,  niiFietl,  n»volvinj» 
threa<U;  benideH  thiw  tlu*  Hurfa<'e  is  covered  with  a  imttern  of  inicrosi'opic  revolving  and  longitudinal 
line,  making  the  himici^  lK^twtH>n  the  largt»r  thn^adn  dwiiHsati»d;  HUtun^  nhulhtw.  hut  well  inarkeil; 
aperturt*  elongaUnl,  wider  Ik'Iow;  ctilumella  with  four  whitinh  plaits,  the  low«'r  one  tjuite  faint.  Color 
light  hrown,  Hometiiiu>H  with  longitudinal  white  handn,  and  often  hlotchetl  with  white. 

Ix'Ugth,  IVvy  diameter,  i:{  nun. 

(luanica,  l*ort<j  Rico;  (^aballo  BlaiKNi  Iiet»f,  ViiNjuep. 

Mitra  nodulosa  (finelin. 

X'ultUn  mHUO/tM  Gmelin,  8y8t.  Nat.,  p.  3445, 1792. 

Mitrn  gnmuhHui  KiH-tvo,  Omoli.  Icon.,  li,  pi.  ix,  fiK-  «i2, 1H44. 

Shell  with  al>out  ten  whorls,  which  art*  w^an'ely  roundtxl  but  art*  narn)wly  shoul<lere<l  alx)ve; 
suture  <listim;t,  iinpreHstd;  surface  s<*ulptun»d  by  longitudinal  ril>s,  whi<'h  an»  <'ut  by  revolving  furrows 
into  coarse,  njundt**!  ncxlules,  there  IxMiig  four  of  thtve  furrows  on  the  up|K*r  whorls  and  twt^lve  on  the 
Inxly  whorl;  ajierture  stawcely  wideiUNl  l»elow;  basal  not<*h  deep;  cohmiella  with  four  plait.s  the  upper 
stnuig,  the  lower  fahit.     (\»lor  varying  from  |»ale  to  <lark  bn»wn;  the  teeth  whitish. 

IxMigth,  85;  dianuiter,  1.3  mm. 

Aguadilla,  Porto  Ri<'o,  one  young  shell. 

Mitra  hanleyi  var.  g^emmata  Sowerby. 

Mitm  (jfmmnUi  Sciwt'rhy,  Tlu'8.  Conrh..  np.  :J3I,  \\\^.  (V19,  1874. 

Shell  .somewhat  biconit*,  with  al>out  st»ven  whorls,  there  lK*ing  a  single  row  of  strong,  somt^wbat 
longitudinal  ikkIuIcs  on  the  tvnter  of  the  whorls;  al)ove  the  mxlules  the  shouMer  is  slightly  concave; 
the  surface  is  scul]»tunxl  with  faint,  longitu<]inal  riblets  crosstMl  by  almost  ol>s<»lete  niicros<'opi<'  strije; 
ajierture  rath<*r  short,  slightly  drawn  out  IhjIow;  columella  with  thnn*  plaits. 

(it^neral  surface  purpli.^h  black  or  very  deep  bnjwn;  the  largt*  iKwlules  on  <*enter  of  whorls  are  white. 

lx*ngth,  7;  diamt'ter,  8  mm. 

Knsenada  Hon<la,  (/ulebra,  two  young  shells. 

A  lieuutiful  little  form,  prol)ably  a  variety  of  Mitra  hnihifi  I>ohrn  (1862),  not  of  Sowerby  (1874). 
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Xitra  straminea  A.  A4lani:>. 

Mitin  t^mmimrti  A.  A<lMni«.  P.  Z.  .S..  |».  13:!.  ISM. 

Mttni  idrnmimfti  Tpon.  Man..  IV.  p.  140.  pi.  XM.  tiK-  !**>».  l^'^i. 

Shell  .*<tiiall,  jilemler,  with  alvout  eight  somewhat  n»nn«UH^l  whorls.  wlii<*h  are  wulptiire^l  hy  f>tmnsr, 
shari*  revolvinir  ridges;  there  are  four  or  five  of  the«.»  on  tlu*  upper  wlmrln  ainl  f<»iirteeii  t*i  nixteeii  on 
UmIv  whorl;  lH?tween  the  revolving  ri«lge*»  the  piirfaiv  it*  si-nlptiinMi  with  Hhar[».  longitii<linai  thread?; 
a|H.*rture  elongated.  j«can.»ely  wider  V)elow;  columella  three-plaite<l.    Color  yellowish  white. 

Length.  15;  diameter,  5  mm. 

Mayaguez,  Porto  Rieo,  three  worn  and  bniken  young  shelK 

Xitra  microzonias  T^marek. 

MUm  mii'rnzimin*  LMmnnk.  An.  mns  Vert.,  vii.  p.  320.  1><22. 

Mitrn  narmzoHin*  Tr>-on.  Man,,  iv,  p.  183.  pi.  LI  v.  fl|pi.  56k.  h&i.  lAW. 

San  Juan,  Porto  Rioo  (Gundlachj;  Weet  Indian  region. 

OeniLi  MITKOMOBFHA  A.  Adams,  1865. 

Shell  small,  somewhat  elongate  and  biccmic,  with  a  glolNjM*  iiu<'leu><;  aperture  scarvely  or  not  at 
all  iiitti'lie<l  liehind;  columella  nearly  straight,  generally  having  faint  vestiges  of  oblique  plaits,  which 
do  not  extend  far  into  the  shell;  surface  scrulpture«i. 

Xitromorplia  biplicata  Dall. 

Mitnnnorphu  hif^imtn  Dnll.  Blakc  Report,  ii.  p.  165.  pi.  xxxv.  fi^.  1.  18H>». 

Shell  bic«»nic,  (-am-ellated,  yellowish  or  whitish,  with  l>rown  Hammules;  nucleus  glaa«y,  of  one 
and  a  halt  luni.*!,  other  whorls  five  or  six,  slightly  rctunde<l;  a|>erture  not  widene«l  below;  ci»lumella 
with  two  fairly  strrmg  ]ilaits;  outer  lip  Urate  within. 

Li'ngth,  7;  diameter,  3  nmi. 

A  fragment  having  a  perfect  aperture  was  found  at  Mayaguez. 

Family  FASCIOLAKllD.^. 

Oenu  FA8CI0LABIA  Lamarek,  1801. 

Shell  iniiH»rforate,  fnsifonu,  solid;  spire  rather  elevate<l,  sharp  |Miiiite«1;  afwrture  ovalM>blong, 
with  a  canal  in  fnmt;  outer  lip  simple,  fumishe<l  with  line  internally;  cidumella  concave,  having  a 
few  obliriue  plimtioiis  at  its  Itase.     Oi^errulum  oval,  (lointe^l  at  the  summit;  its  nucleus  apical. 

Fasciolaria  gi^antea  Kiener. 

F:t4fCUflnrut  ;/(>zii(ra  Kiener.  t'oq.  Viv..  Fofciolaria,  p.  5,  pto.  X.  XI,  1840. 

Shell  very  large,  sidid,  fusifo*.*m,  with  about  ten  whorls;  spire  well  ele\*atCNl,  |iointe<l;  growth 
lines  stnmg  and  irregular;  the  surface  is  covered  with  a  series  of  more  or  les#  strongly  developed, 
niunde<l,  revolving  ribs,  and  between  these  there  are  fainter  ones;  near  the  center  of  the  whorU  there 
is  a  n»w  of  large  nodules,  which  are  somewhat  distantly  spaced  and  which  fade  out  on  the  NmIv 
whorl:  a|H'rture  i^vate-oblong.  the  outer  lip  more  or  lese^  ridge^l  within;  canal  long,  open,  and  slightly 
rei'urv(.-<l;  columella  incur\*e4l,  furnished  with  three  folds  l>elow.  The  surface  is  salmon  or  chamois 
c(»lore<1,  and  is  c<jvere<l  with  a  strong,  re<1dish -brown  epidermis,  which  cracks  and  i»ee]s  off  when  the 
shell  is  dry.     The  aperture  varies  from  dirty  straw  i-olor  to  deep  salmon  or  re<ldish.     Animal  deep  rvd. 

Length.  16  im-hes  to  2  feet;  <liameter,  7  to  10  inches. 

Mayaguez.  Porto  Rico,  one  ver\'  y<»ung  shell. 

This  is  one  of  the  largest  of  the  GastroiMMls,  being  exct»lle<l  in  size  «»nly  by  the  MegnlntravtuM 
nnnutujt  of  Australia.  The  spei'ies  varies  much  in  the  development  of  the  tubercles,  in  some  cases 
U'ing  almost  destitute  of  them,  and  in  others  they  are  very  strong  and  scarcely  diminish  in  size  on 
the  last  whorl.  It  is  abimilaut  in  the  waters  of  the  Southeastern  States,  and  differs  from  the  F.  prhtcejts 
of  the  Pacific  a>ast  by  the  smojth  external  surface  of  iti?  o|»ercuUim. 

Fasciolaria  txilipa  Linn:eus. 

.V'l ' »-r  tufipa  lAiin'jhM*,  Syj.t.  N«t.. e«l.  x.  p.  T.M.  17.tK. 

J-'tu^cfffurut  ttihini  Kk-nor. r<>«i.  Viv.,  Fatciolnrin.  p. 2.  pN.  i.  ii.  IMU. 

Shell  with  aliout  nine  .somewhat  rouiide«l  whorb'.  with  a«lei*p,  wellHlefine«i  sutun*.  with  irregular, 
impressed  growth  lines  and  revolving  sculpture.     This  ticulpture  may  consist  of  rather  sharp,  close 
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ridjres  of  various  sizt*,  separaUNl  by  concave  furrows,  or  the  surface  may  be  f»ran*ely  niarko<1  by  narrt^w, 
widely  npaced  grooves;  the  sculpture  in  .stn»ngt»r  just  l>elow  the  suture,  where  it  always  lieernnes 
slightly  nodulous,  and  on  the  base  of  the  shell;  spire  of  moderate  height;  apc»rture  elongate-oval,  the 
outer  lip  Urate  within  and  inarke<l  on  its  inner  edge'with  dark  lines,  which  are  often  elevated  into 
slight  ridges  and  en<l  in  toothlikc  i)rojection8;  canal  of  mo<lerati»  length,  slightly  refiexed,  open; 
columella  incurved,  with  two  or  three  folds  l)elow.  The  color  pattern  is  variable.  It  is  sometimes 
a«h  (Colored,  overlaid  with  irregular,  dull-brown  markings  and  blotches,  which  may  Ixj  disiHjseil  in 
faint  wide  bands.  In  other  specimens  the  ground  is  nearly  white,  with  blotches  and  cloudings  of  |»ale 
ch<H'olate,  salmon,  or  rtMblish,  the  revolving  furrows  l)eing  marked  with  darker  color. 

lA'ngth,  150;  diameter,  H5  nun. 

(ruanica:  Pon<v  Rt»efs;  Hucares;  San  Juan;  Fajanlo;  B^niueron  liay,  l*orto  Rin);  Southeastern 
States;  Wc»st  In<lies;  Mexico  and  Central  Ameri<'a. 

The  8i>e<'imens  living  in  brackish  water  are  more  strongly  sculpture*!,  duller  colore<l,  and  rougher 
than  tha»H»  fountl  living  on  ojjen  l)eacht»s,  ami  are  prol>ably  worthy  of  a  varietal  name.  The  8|>ecie8  is 
larger  than  theallie*!  F.  (ViMdUH,  with  which  it  haw  been  sometimes  c<jnfounde<l,an<l  is  always  somewhat 
sculpturt»<l  l)elow  the  suture,  while  difstam  is  not.  As  in  the  case  of  the  Stromhus  jmijiUx^  the  more 
southeastern  the  kn-ality  the  more  jmle  the  salmon  coloration  which  characterizes  the  shell. 

Oenns  LATIBU8  Montfort,  1810. 

Shell  turriculate<l  or  oval  fusiform;  ajK'rture  ovalH)blong;  outer  lip  lirate  within;  columella  with 
two  or  three  faint  fol<ls  Inflow.  Oi>erculum  oval-elongatiil,  nnguiculate,  arcuate,  con<'ave  at  the 
columellar  lK>nler;  nucleus  apii*al. 

Subgenus  Leicxizonia  Gray,  1847. 

Shell  oval-fusifonn,  carinate<l,  spire  nunlerate,  canal  rather  short;  columella  subtlexuous. 

Lstims  cinguliferus  I^marck. 

Tttrbittrilii  rinf/iilifim  l^Hiimrck.  An.  hkiis  Vert.,  vn,  p.  107, 1H22. 
Tiirbhtrlla  ciniiuli/rai  Rfi'vo,  Conch.  Icon,  iv,  \\\.  Ill,  fig.  17. 1HI7. 

Shell  solid,  with  a  mo<lerately  develojXHl  s])ire  and  having  al)out  eight  whorls.  The  form  and 
s<!ulpture  of  the  whorls  vary  remarkably.  In  some  cases  there  is  a  revolving  row  of  stronj:  tuliercles 
on  the  middle  of  the  whorls,  which  fonns  a  well-marke<l  shoulder  on  the  iKnly  whorl;  in  other  cas^.s 
the  shell  is  al)solutelv  destitute  of  n<Klules  and  the  whorls  are  slightlv  rounde<l,  and  there  is  every 
IxiBs-ible  variation  l>etween  these  extremes.  The  growth  liiH»8  are  stmng  and  irrejrular,  and  the  surface 
is  covertnl  with  faint,  revolving  threads,  s*)  that  it  is  more  or  less  n»ticulated.  The  aperture  is 
ellipticiil;  the  outer  lip  is  generally  lirate  within,  though  sometimes  it  is  neurly  sm(X>th.  Al)ove 
the  base  there  is  usually  a  .sort  of  n*volving  ridge  which  ends  in  a  small  t(K)tb  or  projection  on  the 
outer  lip.  The  canal  is  rather  short  and  rwurved;  the  columella  Innirs  alnmt  four  faint  plait>4,  an«i 
the  shell  is  often  falsely  umbilicatA.^  at  its  base.  Color  light  brown  to  ncariy  black.  There  is  generally 
a  narn)w,  white  l)and  on  the  ridge  just  alH»ve  the  base. 

IviMigtli,  55;  diameter,  \^  nun. 

Uuanica;  Ponce  reefs;  Playa  <le  l*om-e;  (kl)o  Kojo  light,  Porto  Kico;  Knsenada  Honda,  Culebia; 
West  Indian  region  genemlly. 

LatiruB  ocellatus  Gmelin. 

HucHiinm  onlUitum  Gniclin,  «ysl.  Nul.,  p.  :il«M,  17»2. 
Tnrhindla  itrrUata  Reevo,  Conch.  Icon.,  IV,  i»l.  viii,  %.  :ts,  1S^17. 

Shell  solid,  short,  fusiform,  with  a  row  of  ikkIuU's  on  the  middle  of  the  whoris,  which  l)ecom<jtJ 
a  strong  ri<lgt^  on  the  shouNler  of  the  Inxly  whorl.  There  is  a  small,  or  siH'ondary,  row  of  nodules  in 
the  concave  sjmce  al>ove  the  shoulder.  The  surface  of  the  shell  is  coveri»il  with  small  revolving  ridges, 
and  l)etween  these  thcR*  are  line  raise<l  thrt»a<ls,  and  these  are  crossed  by  the  distinctly  marked  growth 
lim»s,  making  the  surface  reticulate.  Outer  lip  lirate  within;  canal  short;  columella  with  three  fokls. 
Color  dark  brown  or  bluish,  the  ikmIuIcs  white,  and  there  are  often  brc»keii  white  bands  on  the  Inxly 
whorl;  ajH^rtun*  bluish  white,  with  a  <  lark-spot  ted  l)order. 

Ix'ugth,  27;  tliamcter,  18  mm. 

Caballo  Blanco,  Vie<iues,  two  si)e<:imeiis;  Puerto  Real,  Port^)  Rico,  one  shell;  West  Lndian  region 
generally. 
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Shell  fiisiforiii,  tnrri<*uiat<*<l,  }<iihuiiibilu'ate<1;  npin?  pnnlnrwl;  wJiorl?*  iHMlnlfin:^. 

I«atiru8  brevicaudatus  K(*ovt'. 

Turhin*l/'i  '»r»  ri*-»i »/»/»!/#»  lUi-Vf.  t\»ii«*h.  Imii..  iv.  pi.  X,  fi(r.  'lO.  1M7. 

Sli«»II  witli  aUmt  ten  8<»iiu*w!iat  n>iiinle<l  whorls:  s|»in»  t»l«*valtNl;  wlmrls  with  aUmt  «*ijrht  >»tn>nir. 
nmnile*!,  n<Mlnlon?»,  loti^ritudiiial  riln*;  niirfatv  fowriHl  with  niiiiieroUH,  nharp.  nnnlvin^r  riil^rw.  and  in 
tlie  interMtires  of  tlu»s«»  then.*  an*  snialU*r  n*volvinj;  ri«ljr**H  an<l  lini*;  aijortnn*  round-elliptic,  the 
outer  lip  Urate  within:  <'anal  rather  short,  reeurvtNl;  f<»luniella  with  three  or  four  plaits.  Col»»r  ri^ldish 
>)rf»wn;  n»volving  ridjii's  darker. 

1^'n^rth,  4<);  diameter.  IS  mm. 

Off  l*oint  Melones,  l*orto  Ric<.»,  (»ne  younvr  shell. 

I«atiru8  infundibulum  (TUielin. 

Manx  ntf'iiuiihntiim  (inii'liii.  Sysl.  NMt..|*.  .'Vol.  17*.*"J. 

Turbiutlhi  in/nndibulnin  Rwvr.  i'onrh.  Imii..  iv,  pi.  i.  Tik-  o,  1KI7. 

Shell  elonjrate-fusifonii,  with  aUmt  eleven  whorls;  sj  in*  elevate«l;  whorls  Hunewhat  rounded, 
K'ulptunil,  with  six  or  seven  stn»njr,  no«lulou.v,  niunde*!,  lon^itmlinal  ridjres.  On  the  up|ier  whorls 
then*  an»  f«»ur  or  five  stnm^,  revolvinjr  ri<ljres,  and  rarely  a  nnolvinjr  thn»ad  in  the  interstin»s.  Aj»er- 
ture  lonjr,  «»vate:  <»uter  lip  stmnjrly  Urate  within;  ]»arietal  wall  lu»avily  <-:illou.s  the  i-allus  sonu*tinies 
l»einj:  raise*!  into  a  sharp  Up:  eolumellar  plaits*  four;  eiiiial  Irmjr.  narn»w.  At  the  l»a.se  **(  the  shell 
there  is  a  fal.<«»  umhilirus.     Color  nSldish  hn>wn.  the  revolvinjr  ridges  darker. 

Ix*njcrth,  tvS:  diani«*t«'r.  23  mm. 

Maya^ruez  IIarlM»r;  Porto  Rin»;  off  Vitspies. 

Family   BULLIXID.€. 

Oenns  FI8AKIA  BiTona,  1852. 

Shell  ohlon^,  sm4N.>tli  or  spirally  striated:  spin*  pn>niinent:  outer  Up  thieken«'<l  and  en*natc'4l 
within:  eanal  short:  oiM.*n'ulum  ovate,  nucleus  ai»ieal. 

Pisania  pusio  Linuieu^. 

Munx  pufio  Linn.  Syst.  Nat.,  Kt\.  x.  p.  T.VI,  IT.'is. 

liurrinnm  jnttiu  Ret.'Vo.  f'onch.  [("on..  III.  pi.  VI.  tijr.  K<.  IM»"». 

Shell  .•4<jmewhat  eU)njnite<l,  havin^jr  al>out  ten  or  eleven  sli;rhtly  convex  wh«»rls;  ;:niwth  lines 
stnMi^  and  almost  rihlike  on  the  ujukt  whorls,  the  first  one  and  one-half  U-in^j  iK*;irly  sm«M)th,  the 
next  four  or  five  n<jdulous.  and  the  next  one  and  a'  half  reticulate«l.  IVlow  this  the  .MMilptun*  iadet* 
out  until  tlie  lower  whorls  are  snn»oth.  The  liwt  whorl  is  a  little  com-ave  Ik*1ow  the  sutun*.  AiK.*rture 
fully  half  the  leufrth  of  the  shell;  outer  Up  thickene<l  ami  somewhat  varicose,  Urate  within.  t4H»tlu*<i 
on  its  outer  e<l^*;  iranal  short,  truncati'<l;  inner  lip  i-alloiLo,  the  callus!  rising  into  a  Up.  There  an* 
fretpiently  a  few  dentii'les  on  the  liase  of  the  columella.  On  the  {uirietal  wall  at  the  up|)t*r  end  of 
the  ai^ertun*  there  are  tw<»  white  plaitt*,  ami  aUn'e  this  there  is  a  canal.  C*i>lor  purplish  hn)wn,  with 
narrow,  n*volvinjr,  darker  liands,  which  an*  articulateil  with  arn^wheadi**!  white  siH.»ts. 

Length,  45;  diameter,  20  nmi. 

C'al>allo  Blanco  Reef,  ViiNjuet*. 

Oenns  TRITOHIDEA  Bwainson,  1840 

Shell  hiuviniform,  jrenerally  cancel Iati*« I,  havimr  a  thick  epidermis;  spin*  jMiintt**!;  ain-rture  elli|»- 
tical.  c:inaliculate  al>ove;  <mter  lip  thirkent*<l  and  vari«*ose,  Urate  within:  c(»lumella  <*<mc:ive;  ]>Hrietal 
wall  with  a  t<.M)th  aN^vt*.     0])en*ulum  un^iciilate. 

Tritonidea  tincta  CouhmI. 

J'tJiin  tntrtn  (ttunttl,  I'rvn-.  .Vniil,  Nut.  ^ci.  PliilK.  iJMii,  p.  i^.  pi.  I,  fiif.  1».  IM'-. 

.'^^liell  with  a  conit-al  spire,  the  whorls  but  slightly  ojuvex,  with  l<»w  niundeil  loi.vritudinal  rilis, 
which  are  croesed  hy  revolving  riblete.     B*»twei*n  thete  riblets  there  are  revolving  lira*,  and  therw  is  a 
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constrirtioii  at  tho  iipix'r  part  of  the  Fhoulder  whicli  cutH  off  the  longitudinal  riliH  and  leaves  a  row  of 
n<KinleH.  Outer  lip  thick,  varicow,  strongly  ridge<l  withui;  inner  lip  generally  having  a  series  of  nodu- 
lous plaitft,  and  one  strong  plait  alnive  junt  ])elow  the  angle.  Ck)lor  purplish  brown,  x^ariegated  and 
clouded  with  white,  the  clouding  often  in  somewhat  longitudinal  patterns. 

I^ength,  25;  diameter,  15  mm. 

Cabo  Rojo  Light,  Porto  Rico,  a  few  worn  hIicIIh;  West  In<li«»H;  idno  fiuind  on  the  Flori<la  iHMist. 

Tritonidea  tincta  var.  bermudensis  I  hill. 

TritoiiUUu  var.  tunnmfruittit  Dall,  I'.S.  NmI.  Mum.  C^jU. 

Shell  smaller,  more  slendtT  and  delicate  than  the  tyj»e  and  with  rather  Hhar]ier  sculpture. 
B(Kiuenjn  Bay,  Porto  Ritjo,  (»ne  shell;  also  in  Ik'rmuda. 

Tritonidea  auritula  Link. 

ycumarifi  aiirihUa  Link.  Bc8chr.  Rtmtock  Saminl.,  ni.  p.  124, 1807. 
linrrinuin  cftromaiuifWmum  Reeve,  Conch.  Icon.,  ni.  pi.  IX,  flg. fi2, 1H46. 

Shell  Holid,  rather  short;  spire  conoidal;  whorls  slightly  rounde<l,  the  last  with  alnMiteleven  strong 
longitaidinal  n\m  which  are  carrieil  up  the  spire;  whorls  high,  shouldered,  with  the  surfaire  c^incave 
alK)ve;  the  revolving  sijulpture  consists  <»f  strong  ribs  (ten  to  twelve  on  the  last  whorl),  and  bi'sides 
these  rilw  there  are  everywhere  intennediate  threa<ls  that  are  slightly  decnssated  by  the  growth  linee. 
Just  btUow  the  suture  there  is  a  row  of  strong  n<j<lules.  Outer  lip  varicose,  having  a  very  prominent 
tubercle  where  the  8ul)6utural  row  ends,  strongly  ridge<l  within.  Columeilar  area  tul)ercular  witli  a 
strong,  deep,  entering  plait  alx)ve.     Color  bn)wnish,  cloude<l  irregularly  with  white. 

l^ength,  22;  diameter,  15  nmi. 

Aguadilla,  Porto  Rico;  Knsenmla  Honda,  (.'ulebra;  ('al)allo  Blanco  Ret*f,  Viec|ues;  several  deail 
shells. 

Though  normally  quite  <lifferent  innw  T.  tiuvlay  the  two  fonns  often  a])pr«>ach  each  other  until  it 
is  dittii'ult  to  seittinite  them,  and  each  has  often  \k*vii  taken  for  the  other.  This  siMM'ies  is  shorter  and 
in  g(»neral  soli<lcr  than  tlnctn;  it  has  a  more  pronounctnl  shouhler,  and  the  strong  tuberi-le  at  the  upper 
part  of  the  outer  lip  is  a  decided  character. 

Tritonidea  orbigrnyi  Payraudeau. 

Jinrnnnin  orhiijnyi  PayrHUflcRU,  C-at.  Moll,  tie  Corse,  p.  LW,  pi.  viu,  fi^x-  •*-*».  l***-**- 

Shell  rather  small,  with  eight  whorls  which  vary  lunw  flattem^l  to  roundtnl,  ct)vere<l  with  hjiigi- 
tudinal  rounde<l  riljs  (fn)m  twelve  to  fifteen  on  the  last  whorl)  an<l  numerous  niv<>lvingri]>s,  thewhide 
iKMUgoverlaiil  with  revolving  threads;  outer  lip  varicosi*,  t(K)the<l  within;  ajx'rtun* somewhat  elongated; 
<*anal  slightly  pnKluceil;  columella  wrinkle<l.  C^olor  brownish  yellow  with  darker  markings  on  the 
back  of  and  l>etween  the  ribs,  with  a  narrow  white  band  Ih'Iow  the  jK-'riphery 

licngth,  18;  diameter,  10  nun. 

Ponce,  Porto  Rico,  one  shell;  Culel)ra,  one  young  s|K»cimen. 

An  abundant  form  in  the  Meiliterranean. 

Oenni  NA88ABINA  Ball,  1886. 

Shell  with  the  general  characters  of  SnMntna  Imt  more  com|>act,  spindle-shai>ed,  and  small; 
aiH»rturt».  long,  columlHjlliform,  ami  narrowtMl  Inflow;  columeilar  margin  elevate<l  and  united  above  by 
a  high  callus  with  the  outer  lip. 

Nassarina  g:lypta  Bush. 

Mtm<iiUaf  fjlyitta  Biwh,  Tmn«.  (.'oiin.  Acad.  Sei.,  vi,  p.  161,  pi.  xlv,  lips.  5,  'wi,  1W5. 

Shell  with  alxnit  eight  whorls  which  are  but  slightly  rounde<l,  but  which  are  se|iarate<l  hy  a  very 
deep,  sharply  <lefimsl  suturt»;  sculpture  consisting  of  nmnded  longitudinal  ril)s,  and  these  are  cut  hy 
shallow,  H'volving  grooves  into  low,  irregular  no<lules;  aiK»rture  ovate-elongate,  narrower!  and  turned 
back  Inflow.  Color  whitish,  with  a  faint,  revolving  brown  band  Ijelow  the  suture  and  another  on  the 
])ase  of  the  shell. 

I>4Migth,  8.5;  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico,  one  worn  shell. 


MOLLUSCA    OF   PORTO    RICO.  401 

Nassarina  metabrunnea,  n.  fp.     Plate  57,  tig.  16. 

She]]  small,  solid,  acute,  whitish,  with  the  apical  re^on  bruwn  aii<l  also  the  pillar  and  canal;  suture 
appreflsed;  shell  sculpture<l  with  numerous  axially  directed,  narrow,  cUtse-set  rilit*,  persistent  to  the 
l)ase,  cnjsse<l  by  fine  spiral  threatls  with  wiiler  interspaces,  substantially  as  figure^l;  nepionie  whorls 
three,  smooth,  j»olished;  sculpture*!  whorls  al>out  five  and  a  half;  outer  lip  internally  Urate;  inner  lip 
smooth. 

l^ength,  6.5;  maximum  diameter,  2.5  mm. 

Mayajniez  Harlwr,  Porto  Rict>. 

Much  more  delicate  and  different  in  sculpture  fn.mi  the  prei-e<lingand  the  following  si »ecies.  The 
color  may  vary,  but  if  not  it  would  l>e  well  distinguishe<l  by  its  white  shell  with  two  ]>rown  ends. 

Oeniu  PH08  Montfort,  1810. 

Shell  oval-oblong,  acuminate,  turriculate<l,  i-ancellateil;  spire  elevate<l;  a})erture  oval-elongate; 
lip  ridgetl  within  and  having  a  small  sinus  below;  Inse  sharply  notched;  columella  with  one  or  two 
folds  at  the  base.     Oi)erculum  claw-shaped,  slightly  cur\'ed,  nucleus  apical. 

Fhos  candei  d'Orbigny. 
OinctUiiria  ctiwin  d'Orbigny,  Moll.  Cubti.,  ii.  p.  129.  pi.  xxi,  figs.  2^25, 1945. 

Shell  with  nine  or  ten  n)unded  whorls,  the  first  two  or  two  and  a  half  having  merely  a  sliarp, 
revolving,  central  keel;  l)elow  this  it  is  sculptured  with  numerous  slightly  <-urvtHl,  longitudinal  ribs 
(altout  sixteen  on  the  last  whorl),  which  are  crosse<l  by  revolving  threads  of  three  sizes,  alternating 
one  with  the  other,  and  the  surface  is  minutely  decussate<l  by  fine  growth  lines;  aperture  ovate- 
elongate;  outer  lip  thick,  with  a  varix  some  distance  ljac*k  of  its  e<lge,  and  in  some  examples  there  are 
varices  pcattere<l  over  the  shell;  the  line  on  the  inner  si<le  of  the  outer  lip  extend  in  for  half  a  whorl 
or  more;  notch  near  the  base  of  the  lip  well  marked,  sr>metimes  quite  decide*!,  as  in  .Sfrowi/nw;  notch 
at  the  Ijase  deep;  columella  with  two  folds  at  its  base,  the  upper  faint;  sometimes  there  are  a  few 
nodulous  plaits  al)ove,  and  there  is  a  plait  at  the  upi>er  i>art  of  the  parietal  wall.  Color  yellowish 
white  to  bnjwnish,  with  darker,  faint,  broken  bands. 

I^ength,  25;  diameter,  12  mm. 

Agtiadilla;  Mayaguez,  Porto  Rico. 

A  lai>re  number  of  specimens  were  receive*!,  dry  and  ak*oholic,  showing  a  gn*at  deal  of  variation. 
In  some  s|>e«'imens  there  are  varices  scattere<l  over  the  shell,  marking  all  the  rest  peri* h Is;  in  others 
there  is  only  the  one  varix  behind  the  outer  lip.  The  degree  of  i*oar^nesB  of  the  stuilpture  varies 
much,  and  in  some  shells  the  color  is  stronger  where  the  lian<ls  cross  the  ril>s. 

Fhos  parvus  i.\  B.  Adams. 

Trittm  f>arvtn<  i\  B.  Adamfl.  Contr.  to  CODCh.,  1860,  p.  ^. 

Phof  intrirtitin'  Dull.  Proe.  U.  S.  Nat.  Mua,.  vi,  p.  325,  pi.  x,  fig.  9.  !>««. 

Shell  rather  small,  with  alx>ut  eight  whorls,  which  are  sefiarated  by  a  deep  suture:  sculptured 
with  eleven  strong,  distinct,  elevate*!,  rounded,  longitudinal  rilw;  these  ar^  cn»jve*l  by  sharp,  rev*>lving 
riblets,  which  form  nodules  on  the  longitn*linal  rilis;  one  of  these  alK)ve  the  center  of  the  whorls  is 
stnmger,  causing  the  shell  t*.>  l)e  shouldere*!;  there  are  fine,  rev«>lving  threa*!s  Ix^tween  the  ril»s  which 
cross  the  gn)wth  lines,  making  the  surface  finely  reticulate:  apertun»  elongate-ovate;  varix  just  liehind 
the  outer  lip  very  high  and  strong;  the  subbasal  notch  of  the  lip  fee)»le;  c«>luniel]a  scanvly  pli<ate 
below.  C*)lor  pale  brownish,  the  ncxlules  <!arker:  there  is  a  white  l«nd  l)elow  the  middle  of  the  Ixxiy 
whorl  that  shows  on  the  leases  of  the  upper  whorls. 
l>^ngth,  16;  diameter,  7  mm. 
Mayaguez  Harlior,  Porto  Rico,  one  shell. 

Fhos  oxyglyptus,  n.  sp.     Plate  57,  fig.  18. 

Shell  small,  delii-ately  and  sharply  wrulpture*!:  nepionie  whorls  three,  polishe*!,  i>eripherally 
keele*!  sm«H>tli;  .«*ul)se*|Ucnt  whorls  six,  siMilpture<l  as  in  /*.  mnthi  *!'<)rbigny,  with  sube*iual  axial 
anil  spiral  ri*!ges  an*!  <Kva.*<ional  varices;  Ix'tween  the  primary'  spirals  is  usually  a  minute  intercalar>' 
thread  (n»»t  shown  in  the  figure) ;  a|»erture  lirate  on  pillar,  body  and  outer  lip,  the  latter  with  a  deep 
sinus,  as  in  Stroinbu^f^  near  its  anterior  end. 

F.  <*.  B.  IWO— 26 
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Length,  17;  maximum  diameter,  6.5  mm. 

Mayaguez,  Porto  Rico,  two  epefimens. 

TliiH  8i>ecie8  is  near  to  /'.  oriwrfW,  from  which  it  differH  hy  ite  smaller  size,  more  delicate  sculpture, 
proi>ortioiially  deejier  labial  sinus,  and  alwence  of  l)rown  flaninuilation.  In  a  8i>ecinien  of  I\  candei 
of  tlie  same  length  as  the  adult  P.  ojcyghjjdtigf  the  shell  is  more  (;oni(*al  and  the  last  whorl  emphatically 
wider. 

Oenni  8TS0NOTL0CEBA  MOroh,  1858. 

Shell  with  elevate<l,  sharp  spire,  cancellatetl;  the  whorls  slightly  shouldere<l  above;  aperture 
long-ovate;  outer  lip  somewhat  thickened  and  lirate  within,  not  emarginate  lielow;  columella  sharfdy 
twisteil  and  having  one  or  two  folds  below.  OiHirculum  lozenge-shaiHMl,  ]x>iuted  in  front  and  behind, 
concentric  witli  a  nearly  central  nucleus,  something  like  that  of  Buccijium, 

Strong^ylocera  unicincta  Say. 

JVowa  unicincta  Say,  Journ.  Acad.  Nat.  Kt-i.  Fhila.,  v.  p.  211.  1826. 

Phot  ffuadclou]tensis  Tryon,  Man.,  in.  p.  219.  pi.  LXXXiii,figH.  512,.'V20,18K1. 

Shell  with  eight  or  nine  somewhat  rounded,  slightly  shouldered  whorls,  with  nearly  straight, 
longitudinal,  roim<led  rilw  (alxnit  twelve  on  the  last  whorl);  these  are  crossed  by  alternately  coarser 
and  finer  revolving  ridges;  outer  lip  thickened,  strongly  ridged  within;  base  deeply  notcheil;  aperture 
long-oval;  columella  raiw»d  into  a  slightly  elevate<l  inner  lip,  with  one  revolving  rib  on  its  Ixase  and  a 
faint  one  alK)ve  it.  To  the  left  of  the  columella  near  the  base  there  is  a  strong,  low,  revolving  ridge 
that  ends  at  the  basal  notch;  imrietal  wall  without  a  ridge  alK)ve.  Color  varying  fnjm  whitish  or  bluish 
white  to  light  or  dark  brown.  Thert^  is  generally  a  narrow  <lark  l>and  Ijelow  the  shoulder,  and  there 
are  often  dark  blotches  at  the  suture. 

liCngth,  22;  diameter,  11  mm. 

I*om«;  San  Juan;  Fajanlo,  Porto  Rico. 

This  species  has  been  place<l  in  Ix^th  Na«sa  and  P/tox,  but  the  operculum  is  (piiti*  different  from 
that  of  either. 

Oenni  ENOINA  Gray,  1889. 

Shell  oval-conic,  thick,  mxlulous;  spire  acuminate;  lip  thick,  denticulate  within;  canal  tnmcated; 
columellar  lx)rder  wrinkle<l.     Oiwrculum  claw-shape<l,  summit  sharp,  the  nucleus  apical. 

Eng^ina  turbinella  Kiener. 

Purpum  lurbltuila  Kiener,  Co«i.  Viv.,  i».  2U,  pi.  ix,  Ak-  '^\  1835. 

Shell  rather  short,  seven-whorleil,  with  a  nearly  straight,  ami(»l  spin*;  there  is  a  well-ilefined 
ridge  or  carina  at  the  i>eriphery,  and  Ik?1ow  this  the  shell  taiH'rs  evenly  to  the  base;  there  is  a  row  of 
low  tuln^rc^les  just  alK)ve  the  suture,  extending  around  the  iH»riphery  of  the  last  whorl,  and  these 
tubt^rcles  sometimes  are  continue*!  as  faint,  longitudinal  ril>s;  the  surface  is  linely  n'ti<*ulated  with 
delicate,  revolving  threads  which  cross  the  gn)wth  lines;  ajHTtun^  long-ovate,  soniewliat  narrowed  and 
drawn  out  below;  outt»r  lip  thickened  and  varicH)se,  with  from  four  to  six  ninlules  within,  the  upper 
8e]:)arated  some  distance  from  the  others;  mider  lip  having  a  sharj),  raised  edge,  and  slightly  no<lulou8> 
wrinkle<l. 

Color  reddish  brown  to  black.  There  is  a  white  band  at  the  n>w  of  nodules,  which  is  often 
bn>ken  so  that  only  the  n<Hluk*s  an*  white. 

lA»ngth,  11;  diameter,  7  nun. 

Ponc<i;  Puerto  Real;  Aguadil la,  Porto  Kico;  Knsenada  Honda,  Culebra;  numerous  dead  and  worn 
shells. 

Family  XASSID/E. 

Oenui  KA88A  Lamarck,  1799. 

Shell  imi)erforati',  solid,  oval  to  elongate<l;  spire  iK>inte<l;  ajierture  oval;  lip  thickeiuHl  byavarix, 
lirate  within;  Iwrder  of  the  columella  r(?flecte<l  over  the  ventral  part  of  the  shell,  often  forming  a 
heavy,  widesprt»ad  callus;  (;ohunella  twi.sUMl  and  truncate  at  the  basi*,  with  a  single  fold  below.  Oper- 
culum oval  or  unguiform,  its  edges  toothed,  truncate  at  the  ai)ex,  its  nucleus  apical. 
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Nassa  vibex  i^v. 

yofta  ribfx  Say.  Joiim.  Acad.  Nat,  Sci.  Phila.,  li.  p. 231,  IKJi 
y€Uifa  vibt^x  Say,  Am.  Conch.,  pi.  LVii,  fig.  2. 

An  exfee<lingly  abundant,  widespread,  and  variable  species,  and  it  is  difficult  to  give  a  descrip- 
tion which  will  cover  all  the  mutations.  The  shell  varies  fn:)m  being  quite  obese  to  elevateil;  it  has 
eleven  or  twelve  longitudinal  ril*;  these  are  cn^ssed  by  liner,  revolving  ridges  or  threads  which  make 
the  summits  of  the  longitudinal  ribs  somewhat  mxlulous.  The  shell  is  somewhat  shouldered  and  is 
sometinK>s  almost  concave  above  the  shoulder;  V»elow  the  suture  there  is  an  elevate*!,  revolving  ridge, 
whi<*h  is  sometimes  cut  into  nodules  by  the  longitudinal  8i*ulpture.  The  aperture  is  short,  with  a  canal 
above,  and  \^  somewhat  rhomboidal  in  shape.  The  outer  lip  is  thickened  and  has  from  four  to  ten 
lir8e  \vit4iin.  The  columellar  callus  spreads  over  the  under  side  of  the  shell,  and  is  sometimes  thick 
and  strong,  and  sometimes  thin;  it  is  slightly  nodulous  or  wrinkled  within  the  opening.  The  color 
varies  from  nearly  white  through  ashy  to  dark  brown  or  nearly  black,  and  there  is  generally  a  light 
band  at  and  above  the  periphery;  the  callus  and  lip  are  whitish  or  yellowish. 

Lengfli,  10  to  15;  diameter,  6  to  10  mm. 

San  Juan,  Porto  Rico,  a  number  of  spei'imens;  West  Indian  region,  and  the  southeastern  United 
States. 

Nassa  ambigua  Montagu. 

Buwinum  ambiguum  Montagu. Te9t.  Brit.. pi.  ix.  fig.  7. 1>08. 

Another  abundant  and  exi'ee<lingly  variable  spe<'ies.  xi  is  a  short,  rather  solid  form,  with  gen- 
erally welI-rounde<l  or  shouldered  whorls,  and  a  distinct,  <leep  suture,  which  is  sometimes  canaliculate. 
There  are  thirteen  or  fourteen  nearly  straight,  well-define<l,  roundeil  riljs,  which  are  continuous  from 
suture  to  suture,  or  to  the  l«se  of  the  shell,  and  in  addition  there  are  <listinct  growth  lines.  These  are 
crossed  by  nmnerous  tine,  revolving  ridges,  which  are  sometimes  even  and  occasionally  laiger  and 
smaller  alternately.  The  aperture  is  small  and  almost  round;  the  outer  lip  is  thickened.  Color  white 
or  yellowish,  generally  spotted  or  irregularly  banded  with  brown. 

Length,  8  to  15;  diameter,  5  to  9  nmi. 

Aguadilla;  Mayagiiez,  Porto  Rico;  Ensenada  Honda;  West  Indian  region;  also  (incorrectly?) 
reporteil  from  the  west  coasts  of  Africa  and  southern  Europe. 

Nassa  hotessieri  d'Orbigny. 

.VtMbi  h'iit**it ri  (I'Orbigny,  Moll.  Cuba.  ii.  p.  142. atlan,  pi.  XXI,  figs. 40-12,  IMo. 

A  ntunber  of  young  specimens  and  shells  in  bail  condition  were  taken  at  Mayaguez  and  Ponce, 
and  off  Vie<|ues,  which  are  probably  the  above,  but  are  hardly  well  enough  preserved  for  positive 
identiticatiou. 

Family  COLIMBELLID^. 

Oeniu  COLUMBBLLA  Lamarck,  1799. 

Shell  oval,  strombiform  or  somewhat  elongated;  aperture  rather  elongated,  terminated  by  a  short 
canal;  outer  lip  thickened  in  the  middle,  generally  toothed  within;  columella  toothed  or  plicate;  the 
Ijase  of  the  shell  is  narrowed. 

Subgenus  Colimbella  s.  s. 

Slicll  strombiform,  with  a  rather  short  spire;  a|»erture  long,  curved,  narrow;  outer  lip  thickene<l, 
incur\-eii  and  swollen  in  the  middle,  tofitheil  within,  shouldere<i  alxjve;  Inse  uotcheil;  columella  with 
several  teeth  or  folds  below;  the  lower  part  of  the  shell  somewhat  narrowed  and  drawn  out;  operculum 
unguiculate;  nucleus  apical. 

Coluinbella  mercatoria  (Liumeus)  Lamarck. 

Yoluta  /n^rca/vrta^LinnaEriis, Syst.  Sat., ed.  X, p. 730. 175i>. 
OAumtjiUa  mercaturia  Lamart-k,  An.  san&  Vert.,  vn,  p.  '2*M.  IWi 
Odumb'.Ua  mt rctitoria  KientT, Coq.  Viv., Columbella.  p.  la.  jil.  v,  fig.  1,  IMl. 

This  it*  one  of  the  most  abundant  marine  mullusks  in  the  West  Indian  region.  The  shell  ia 
generally  solid  and  somewhat  cone-shaped;  the  spire  is  moderately  elevated,  the  whorls  are  rounded 
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or  sometimes  shouldered;  the  surface  is  covered  with  strong,  revolviug  ridges,  though  oocasional 
specimens  are  nearly  smooth,  and  it  is  marked  by  rather  strong  growth  lines,  which  are  most 
conspicuous  between  the  ridges.  The  outer  lip  is  thick  and  is  somewhat  shouldered  and  ascending 
above;  it  is  decidedly  thickened  and  incurve<^i  in  the  middle,  an<l  strongly  toothed  within  throughout 
its  length.  The  columella  has  six  or  eight  teeth  and  is  callous,  and  usually  biplitrate  within.  The 
color  pattern  is  infinitely  variable;  often  white  and  brown  or  white  and  yellowish  brown  in  irregular 
longitudinal  clouds  or  zigzags.  In  many  cases  the  dark  color  is  found  only  on  the  ri<lges  in  dots  or 
lengthene<l  markings,  and  there  are  often  two  or  more  ridges  with  darker  markings  than  the  rest,  or 
white  and  dark  markings  arranged  alternately. 

Jjength,  15  to  22;  diameter,  10  to  15  mm. 

San  Juan;  Aguadilla;  Arroyo;  Ponce;  Mayaguez;  Puerto  Real,  Porto  Rico;  Culebra.  A  small 
variety  was  obtained  at  Ponce  and  Ikxjueron  Bay,  Porto  Rico. 

Subgenus  Anacius  H.  <&  A.  Adams,  185^1 

Shell  oval  fusiform,  longitudinally  riblxnl;  spire  elevated;  last  whorl  but  little  narrowed  in  front; 
outer  lip  nearly  straight,  crenulated  within. 

Coliunbella  pulchella  Kiener. 

OolumbeUa pidcheUa  Kiener, Then. Conch.,  i,  p.  181, pi.  xxxix, figs.  1'21, 122, 1847. 

Shell  with  about  eight  slightly  rounded  whorls;  spire  acuminate,  gradually  tapering;  delicately 
longitudinally  riblxxl,  the  rilw  on  the  upper  whorls  strongest;  covere<l  throughout  with  fine,  revolving 
line  or  threads;  outer  lip  nearly  straight  in  the  middle,  slightly  thickened,  nearly  or  quite  smooth 
within,  faintly  notcheil  al)ove;  coiumellar  callus  raised  into  a  little  lij)  at  its  edge,  faintly  nodulous. 
C!olor  yellowish  white  variegate<l  with  brown,  the  brown  pattern  often  inclosing  rounded  white  8]X)t8 
of  different  sizes;  there  is  generally  an  irregular  white  band  just  l)elow  the  jieriphery. 
Ijength,  9;  diameter,  8  mm. 
Playa  de  Ponce;  Puerto  Real,  Porto  Rico;  Ensenada  Honda,  Culebra;  Vietjues. 

Coliunbella  iontha  Ravenel. 

CotumbeUa  ionthti  Ravenel,  Proc.  Acatl.  Nat.  Sol.  Phila.,  1861,  p.  42;  Tryon,  Am.  Mar.  Conch.,  p.  40, 1873:  Man.,  v,  p.  144,  pi.  52, 

fig.  76(?),  1883. 

Mayaguez,  Port*)  Rico,  one  siKJcimen. 

This  may  l)e  identical  with  C  pretrei  Duclos,  which  is  probably  prior  to  C.  albeUa  C.  B.  Adams 
(1850,  as  JHeurotoma)  f  which  appears  to  l)e  merely  a  mutation  of  Duclos's  species,  as  identified  by 
cotyiHW  from  Adams. 

Coliunbella  catenata  Bowerby. 

CulumMla  catenata  8«>werby,  P.  Z.  8.,  1844,  p.  62. 

(\AumbiUa  catenata  Sowerby,  Conch.  Icon., xi,  pi.  xxi,  flg.  119.  IM.**. 

Shell  with  al:>out  eight  nearly  flat  whorls,  sculpture<l  with  rather  strong,  straight,  longitudinal 
rilw  and  faint  revolving  lira*;  outer  lip  slightly  notclu^l  alK>ve,  and  IkjIow  this  notch  it  is  thickened. 
Within  it  there  are  five  or  six  denticles.  Base  <»f  the  shell  slightly  contracrteil;  columella  with  feeble 
n(xlules.     Color  dirty  white  with  a  suprame<lian  and  basal  band  of  dark,  tessellated  markings. 

Length,  8;  diameter,  3.5  mm. 

Mayaguez  Harbor,  one  shell. 

Coliunbella  obesa  C.  B.  Adams. 

Bttccinum  obcuum  C.  B.  Aclams,  Proc.  Bont.  8oi\  Nat.  Hist.  1845,  p. 2. 
OolumbeUa  oheaa  Tryon,  Man.,  v,  p.  169,  pi.  lvii,  n^H.  7-9, 20, 18x3. 

Shell  small,  with  nearly  plain  whorls,  rather  stout,  sculptured  with  strong,  straight  ribs,  which  fade 
out  on  the  back  of  the  l)ody  whorl,  and  revolving  threads;  ba.«i»  contnwteil  a  little;  outer  lip  varicose, 
feebly  not<*he<l  al)ove  and  tcx)thed  within;  coiumellar  calluH  raised  into  an  edge,  smooth;  yellowish 
or  whitish,  more  or  less  banded  with  light  or  ilark  brown. 

Length,  5;  diameter,  2.5  mm. 

San  Juan  Harbor,  four  s])ecimens. 
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Coluxnbella  calli^lypta,  n.  sp.     Plate  57,  fig.  13. 

Shell  small,  stout,  solid,  yellowish  white,  polished,  ^-ith  rather  short  an<l  anite  spire  and  about 
seven  whorL^;  the  nepionic  whorls  (missing)  are  followeil  by  five  suljse«|uent  whorls, at  first  smooth,  then 
axiaily  ribVieil,  and  finally  reticulated  by  spiral  sulci;  on  the  antepenultimate  whorl  the  ribbing  is 
cltjee  and  feeble,  on  the  fienultimate  clear-cut,  slightly  flexuous,  with  a  presutnral  sulcus;  on  the  last 
whorl  the  ribbing  extends  nearly  to  the  canal,  with  two  presutural  grooves,  and  in  front  of  them  a 
space  without  spirals,  then  that  part  of  the  shell  which  would  lie  coveretl  by  the  advancing  whorl  is 
evenly,  regularly,  shar|>ly  gro«>ve<l  to  the  anterior  end  of  the  canal;  the  riH  are  slightly  flexuous  and 
feebly  n<Hlular  at  the  suture  and  are  se])arated  on  the  last  whorl  by  gradually  widening  inters))ace%*; 
the  outer  and  pillar  litis  are  both  thickene<l  and  lirate  within. 

Length,  6.5;  maximimi  lat.,  8.5  mm. 

A  single  specimen  at  Aguariilla,  Porto  Rico. 

This  si>ecie«  belongs  to  the  same  group  as  A.oftesn  C.  B.  Adams,  which  is  smaller,  ruder,  and 
much  le?«  elegantly  sculptured.  The  color  is  proliably  variable;  the  type  specimen  seems  more  or 
leas  bleachiHl. 

Suljgenus  Aktykis  H.  A.  A.  A<lams. 

Shell  generally  small,  smooth,  usually  fiolished. 

Coluxnbella  duclosiana  d*C)rbigny. 
OolumbeUa  duHoffana  d'Orbigny.  Moll.  Cubaiui,  ii,  p.  136.  pi.  xx  i.  DgK  31-3:1 1M5.  not  of  S^>werby .  Thc«.  Coneh.,  No.  K,  1M7. 

Shell  small,  with  six  slightly  rounded  whorls,  rather  short,  snKK>th  and  shining;  outer  lip  with 
a  slightly  thickened  varix,  feebly  notched  alx>ve,  smooth  within;  base  of  the  shell  but  little  cuntracte«l; 
columella  deeply  excavated  alxiut  at  the  middle;  the  few  revolving  ridgeif  at  the  base  are  continueil 
over  it.    Color  white  or  yelloi»ish  white,  sometimes*  maculated  near  the  suture. 

Length,  3;  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico,  one  worn  shell. 

This  is  close  to  C  lututta  and  mav  Ije  onlv  a  variety  of  it.    The  name  dudo^iaiui  was  also  usetl  for 

•  »  • 

a  ColnmMla  by  Sowerby  for  a  species  from  Java,  which,  if  valid,  will  have  to  receive  a  new  name. 

Coluxnbella  perpicta,  n.  sp.     Plate  57,  fig.  12. 

Shell  of  moderate  size,  rather  thin,  nearly  smooth,  elegantly  fusiform,  waxen  white  with  brown 
flammulatinns;  whorls  seven,  the  latter  ones  with  a  faint  striation  just  in  front  of  the  suture  and 
somewhat  stronger  spiral  sulci  on  the  lanal  and  l)ase;  \mm\\'  of  the  whorl  without  spiral  sculpture; 
outer  lip  externally  marginate,  internally  delicately  lirate:  pillar  lip  smooth  or  feebly  obliquely 
8triate<l  near  the  canal. 

Length,  10.5;  diameter,  4.5  mm. 

Mayaguez,  Porto  Rico,  not  uncommon  in  about  100  fathoms. 

The  only  Antilleaui  species  with  which  this  can  well  be  compared  is  C.  $ainip*iiria¥in  Caillet, 
which  is  larger,  of  a  different  shape,  and  axially  ribbed  near  the  apex. 

Oeniu  liTIDSLLA  Bwainton,  1840. 

Shell  oval  to  elongated,  smooth,  rather  solid,  with  elevated  spire;  aperture  somewhat  effuse 

below;  outer  lip  slightly  thickene«l  and  swollen  in  the  middle,  to^jthed  within;   ofiercidum  oral; 

nucleus  sulx*entral. 

Nitidella  nitidula  Linnieus. 

Bucfinum  tiitulHlMm  TJnii.,Syvt.Nat.,ed.  x.p.741.175K. 
OiiumbtUa  uUidnla  Sowerby, Genera,  pi.  XL.  flg.  162, 1847. 

Shell  oblongHival,  with  al>out  seven  slightly  convex  whorls;  spire  moderately  elevate«l;  aperture 
elongate,  narrow  al)ove,  somewhat  effu.*fe  lx*low;  outer  lip  thickene<l  a  little,  thicker  in  the  middle, 
where  it  is  straight  or  faintly  incurve<l,  ascemling  the  spire  al)ove,  tfx>the<l  within,  the  spai-es  Ijetween 
the  teeth  darker.  There  are  two  small,  scarcely  oblique  ridges  below  the  middle  <»f  the  columella. 
Shell  smooth  and  shining  throughout,  rc<ldish-brown  blotche<l  and  siN)tte<l  with  white,  the  light 
markings  generally  fonning  a  faint  band  Ix^low  the  suture  an<l  lielow  middle  of  UNly  whorl. 

I^ength.  15;  diameter,  8  mm. 

Aguadilla,  Play  a  de  Ponce;  Ihu^an's:  <Hianitra.  Porto  Rico;  many  shells. 
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Nitidella  laevigrata  Linna^UB. 

Buccinum  bevig<Uum  Linn.,  Byst.  Nat.,  cd.  x.  p.  741 ,  1758. 
OalufHbeiUi  Uevigaia  Tryon,  Man.,  v,  p.  113.  pi.  XLVi,  fiK«.  lf>-21, 1883. 

Shell  with  about  six  somewhat  rounded  whorls,  which  are  faintly  shouldeniil,  smooth  and 
shining;  suture  well  marked,  sometimes  almost  canaliculate;  aperture  lonj^-ovate;  outer  lip  slightly 
thickened,  but  not  intlecte<l  or  callous  in  the  middle,  t4X)the<l  within;  (columella  excavate<l  above,  with 
two  folds  at  its  base.  Color  rich  reddish  brown,  with  longitudinal  zigzag  white  luarkings;  sometimes 
the  white  predominates  ami  the  bands  are  brown.  There  is  a  row  of  very  <lark  spots  above  the 
suture  and  on  the  middle  of  the  body  whorl,  which  often  has  alternating  w^hit43  9\x)\»^  though  it  is 
sometimes  wanting;  sometimes  there  are  two  such  bands  on  the  bcxly  whorl.  There  is  often  a  row  of 
large  white  blotches  lx?low  the  suture;  ai)erture  white. 

length,  17;  diameter,  8  mm. 

Aguadilla;  Hucares;  Ponce;  Arroyo,  Porto  Rico. 

Nitidella  cribraria  l^man^k. 

Buccinum  cribratium  Lamarck,  An.  sans  Vert,  vii,  p.  274, 1822. 
CnlumbfUn  rnbraria  Sr»worby,  C'-onch.  Icon,,  XI,  pi.  xiii,  fij?.  62, 18f»8. 

Shell  solid,  rather  narrow,  with  faint,  rt>volving  striie,  which  are  almost  ol)Solete  except  at  the 
base;  whorls  «early  flat,  the  upi)er  one  or  two  very  often  decollate<l;  outer  lip  thickened,  notcheti, 
and  ascending  alx)ve,  toothed  within,  straight  in  the  middle;  columella  nearly  straight,  slightly 
twisted,  smooth,  not  plit«te  l)elow.  Color  dark  reddish  brown,  covered  with  white  spots.  There 
are  sometimes  one  or  two  bands  of  lighter  brown  on  the  boily  whorl.  There  is  frequently  a  narrow, 
darker  band  just  l^elow  the  suture,  which  is  bmken  with  large,  siiuarish,  white  siK)ts. 

Length,  10;  diameter,  4  mm. 

Guanica;  Puerto  Real;  Hucares,  Port-o  Rico;  many  shells,  all  quite  dark  and  de<!ollated. 

lOenni  PTBENE  Bolten,  1798. 

Shell  ovate  or  subconic,  with  a  convex  spire;  outer  lip  thickened  and  inflected  jn  the  middle  and 
toothed  within;  ajx^rture  long,  narrow,  incurved  at  the  middle;  columellar  plications  wanting;  external 
8urfa<!e  smooth. 

Tyi>e,  (hlumheUa  semipundata  I^marck. 

Pyrene  ovulata  I^iunantk. 

CMumhrlla  ovtdatn  Lamarck,  An.  sans  Vert.,  vil.  p.  295, 1822. 

OAumbtUa  ovulata  Kienor,  Cwj.  Viv.,  Odnmbclla,  p.  40,  pi.  xiv,  fig.  3, 1841. 

Shell  ovate-<M)nic,  mo<leratt4y  solid,  with  faint,  revolving  ridges,  which  are  scarcely  discernible 
on  the  middle  of  the  iKxly  whorl,  the  shell  api)earing  to  be  smooth;  spin^  moilerate,  somewhat  (H^invex, 
the  whorls  iKung  roundinl  a  little  and  seimrateil  by  a  dt»ep,  almost  cranaliculate  suture;  ajierture  long, 
narrow,  but  little  wider  l)elow;  outer  lip  slightly  swollen,  thickened,  and  incurve<l  a  little  in  the 
middle  too^hell  within,  asi^ending  the  H])ire  decidetUy,  sometimes  to  the  suture  al)ove  the  penultimate 
whorl;  coliunella  slightly  curve<l  in  the  middle  to  corresjwnd  with  the  incurving  of  the  outer  lip, 
hardly  i)licate  below.  Color  rich  re<ldi8h  brown,  sometimes  very  dark,  with  irregular  white  clouds 
and  si>ots,  often  forming  an  indistinct  central  band. 

Length,  15;  diameter,  8  mm. 

Aguadilla,  Porto  Rico,  one  shell;  Wi»st  Indian  region  generally. 

There  is  some  variation  in  the  form  of  this  sjiecies,  certain  siXH'imens  lx»ing  mon^  or  less  attenuated. 

Family  MURICID^. 

Subfamily  MURICIN^. 

Oenui  MUBEX  LinnaBUi,  1768. 

Shell  having  a  prominent,  i)ointe<l  spire;  whorls  convex,  l)earing  longitudinal,  spiny,  foliaceous  or 
tul)ercle<l  varices;  ai)ertun»  round,  tenninate<l  by  a  straight  canal;  ojwrculum  oval;  nucleus  suljapical. 

Sul>genus  Mi'rkx  h.  8. 

Canal  long  and  straight;  varices  three,  spinous  or  tul)erculate. 
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Murex  xnessorius  Sowerbv. 

Murrx  nuMfmuf  Sowerby.  P.  Z.  S.,  lS4i>.  p.  137. 

Murfx  nu*M,rifi*  Powcrby. Conch.  Illiis.,  Mnrfj,  fij:. 93. 1839. 

Shell  with  a  ni«Mlerat(»,  conioai  spire,  and  a  long,  irtraight,  or  plightly  recun-etl  canal:  varitt»e 
thitM*,  with  two  to  three  intervarical  rihp;  the  revolving  «*ulptnn»  oonsistp  of  rather  nharp  ridge*,  with 
a  gingle  threa«l  l^etwi'en:  there  is  often  a  short  ppine  near  the  upjier  eml  r»f  the  vari«V8,  and  one  or 
two  l»elow  them  on  the  canal;  the  lower  ppines  arc»  wnnetinies  reonr\*e<i;  epidermis  hispid;  color 
purplish  or  pinkish. 

A  sintrle  yonnjr,  broken  si»e<nmen  of  what  is  |»rol«ihly  this  was  ohtaint^l  at  Mayaguez. 

Murex  antillaruin  Hinds. 

-VMirjr  nntmnrnm  HimK  P.  Z.  ?..  1S43,  p.  I'Jfi. 

Mnrtx  wnintu*  Rtt»v«\ Conch.  Ic<in..  ill.  iJ^l-S. pi.  x x  v.  tlR.  Mr,. 

Shell  snhfiL«iif(irm,  with  alx»nt  nine  whorI.«>.  the  first  one  an<l  one-half  sni<»oth;  the  three  varices 
are  rounde<l,  elevate<l,  s<ran'ely  at  all  frilliMl,  and  have  on  the  shoulder  a  short,  nearly  straight,  shar|> 
spine;  thert*  are  often  two  otlier  shar]>.  short  spinei?  at  the  liase*«  of  the  varices  on  the  canal,  and 
sometimes  a  few  short,  spiny  priKi-sses  along  the  middle  of  the  varices;  mnal  uMMlerately  long, 
gt*nerally  rt»t*urve<l,  though  sometimes  straight;  the  surfa«v  is  ct»vere<l  with  larger  and  smaller 
alternating  n»volving  ridges,  and  between  the  varict*s  there  are  three  or  four  low,  longitudinal  rilin, 
which  are  cut  into  rather  sharp  tul)en'lee  by  the  revolving  «iilpture.  Color  whitish,  with  bmken, 
revolving,  brown  lines  and  markings,  which  sometimes  form  faint  l»ands. 

I>»ngth  50;  diameter,  measuring  across  the  shr»rt  spines,  25;  diameter  nf  the  shell,  21  nmi. 

A  single  remarkably  line,  living  specimen  was  taken  at  ^layaguez. 

Hinds  «ies4Til)e<l  the  s|.>e<*ies  as  M.  aniUlnrnm  in  1K43  and  referred  to  a  ligure  in  the  Conchological 
Illustrations  which  Mr.  Sowerbv  mentitmiHl  as  a  varietv  of  M.  moturiUa.  Reeve  afterwarris,  in  the 
Conchijlogia  in  1H45,  <iescril>e<l  the  same  thing,  callinj;  it  M.  n'Wo/fM,  and  referred!  to  the  same  figure  in 
the  HliLstrations.  Reeve  gave  a  U'autiful  tiguri',  and  was  pndiably  not  aware  that  Hinds  had  described 
this  shell  under  another  name. 

Subgenus  Cnio>RKrs  Mont  fort,  ISIO. 

Sh<»ll  with  elevate<l  spire  and  a  canal  of  mo<lerate  length;  varices  three,  generally  foliaceous; 
inner  lip  .^^eldom  ra*ise<l  into  a  lamella. 

P  Murex  rufus  I^man*k. 

A  single  very  young  s]>ecimen  in  l^d  condition  was  olitaimnl  at  Puert'>  Real.  Porto  Rico,  which 
may  Vie  this  sixhmcs,  which  is  widespread  in  the  Antilles. 

Murex  brevifrons  T^man-k. 

Murrx  brcrifron*  Lamiirck,  An. aans  Vert.,  vii.p.  161. 1822. 
Murrx  irUcitmj^  Re«*Vf. Conch.  Icon.,  iii.pl.  in.  fi^.  13. 1W5. 

Shell  laiige,  solid,  the  three  varices  frondose:  sometimes  there  is  a  row  of  secomlarj',  smaller  fronds 
in  front  of  the  larger  ones.  There  is  a  single  strong  inter\'arical  rib,  which  simietimes  iKH-omes  almost 
a  hump;  the  spire  and  canal  are  somewhat  elongates!  and  of  alM>ut  e<|ual  length;  the  latter  is  fnmdose 
to  'lU  base;  the  revolving  sculpture  ojnsists  of  low,  somewhat  separates!  ridges,  and  liesides  this  the 
shell  is  everywhere  covere«l  with  revolving,  n>ughene<i  or  slightly  nrxlulous  threails.  The  color  is 
whitish  or  brownish,  with  revolving  darker  often  l»la4*ki.<h  narrow  bands,  which  are  sometimes  very 
distinct. 

l^ength  100;  diameter,  60  ram. 

Off  Point  Meloniv;  Mayaguez;  Arroyo;  Bo(|ueron  Kay,  Porto  Rin»:  Knsenada  Honda,  C'ulebra; 
\Vi*st  Indies  generally. 

Subgenus  PnvLijONorrs  Swainson. 

Shell  generally  more  inflated  than  in  Chiri/rrmt  and  having  fntm  four  to  numerous  varices;  inner 
lip  raised  into  a  thin  lamella. 
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Murex  pomiun  (riuelin. 

Murex pomum  Gmclin  (ox  parte),  Syst.  Nat.,  p.  3{*27,1792. 
Mnrexpomum  Reeve,  Cx>nch.  leon.,  iii,1816,pl.  ix,  fig.  35. 

Shell  variable  in  8ize,  form,  and  coloring;,  rather  Holid,  with  a  moderate  Bpire  and  canal  of  equal 
lengfth,  with  three  to  four  heavy  vari^^s;  there  are  one  or  two,  mmetinies  three,  intervarical  ribs, 
which  are  generally  strong  and  often  knoblike.  Throtighout,  the  nhell  is  coveml  with  strong  ribs, 
which  often  break  into  tubercles,  and  l^esideR  thene  there  are  generally  revolving,  bn>ken  threads. 
Frequently  the  growth  lines  are  rai8e<l  into  lamella^  and  the  entire  surface  Inn^omes  frilled.  The 
surface  is  generally  variegated  with  whitish  and  fulvous  brown;  sometimes  the  shell  is  imperfectly 
bande<l.  The  aperture  may  Ihj  nearly  white,  yellow,  or  brownish  orange,  and  it  is  frequently  marked 
with  very  dark  brown. 

I^ength,  50  to  85;  diameter,  30  to  50  mm. 

Cabf)  Rojo  light,  two  Iw^ily  woni  shells;  We«it  Indian  region;  Florida,  etc. 

On  the  west  (x>ast  of  Florida  and  in  some  other  l(K*alitic«  this  sfxicies  seldom  attains  a  large 
size,  has  usually  three  varices,  and  presents  much  the  as]>ect  of  a  Cliimren^.  In  the  Bahamas  and 
West  Indies  it  often  attains  a  much  larger  size  and  is  more  or  less  peHectly  four-variced,  and  has  the 
appearance  of  a  true  Phyllonotus. 

Murex  xnicromeris  1)all.     Plate  53,  (i^.  17. 

Murex  micromeris  Dall,  TraiiH.  Wagner  Inst.,  in,  p.  141.  pi.  I'i.  fi^.  12. 1«y0. 

Shell  small,  with  a  somewhat  elevati^l  spire  and  a  rather  short  canal,  with  about  seven  varices, 
and  alternately  larger  and  smaller  revolving  ridges;  whorls  alxmt  six;  ai^erture  ovate,  canal  slightly 
reflexed,  rather  ojHin,  bases  of  the  former  canals  showing  distinctly;  inner  lip  scarcely  elevated;  outer 
lip  lirate  within.     Color  salmon  red. 

Length,  5.5;  diam.,  3  mm. 

Boqueron  Bay,  Porto  Rico,  one  shell. 

The  relationships  of  this  little  species  are  somewhat  doubtful.  The  spire  is  more  elevated  and  is 
larger  in  pro)>ortion  to  the  size  of  the  body  whorl  than  is  the  case  in  most  sfiecies  of  PhyUonoiu^y  and 
the  edge  of  the  inner  lip  is  ap)>ress(Hl  to  the  last  whorl  instead  of  being  elevate<l  as  it  generally  is  in 
that  subgenus. 

Subgenus  Favartia  JousK'aume,  1880. 

Shell  small,  with  from  four  to  eight  varices  and  a  series  of  revolving  ridges;  surface  rasp-like, 
covered  with  longitudinal  ri]>s,  which  are  vaulte<l  on  the  ridges,  and  whi<*h  fonn  j)its  in  their  interati(*es; 
canal  short,  reinirved. 

Murex  cellulosus  ('4)nrHd. 

Murex  cdluloKi  C*mrfi(\,  Phk'.  Acad.  Nat.  Sci.  Phila.,  iii,  p.25,  inir,. 
Murex  iiureutt  Mr>r('h,  Cut.  Kienilf,  p.  14,  pi.  i,  ftp.  9, 1850. 

Shell  with  about  seven  whorls,  the  first  one  and  a  half  smooth,  the  others  with  from  six  to  eight 
varices,  and  covere<l  with  revolving  ridges;  in  some  cases  the  space  l)etween  the  longitudinal  ribs  is 
nearly  smooth,  there  l)eing  a  si'ries  of  <Uh»p  pits  at  each  si<le  of  this  smooth  sj>a<.^;  in  other  cases  the 
revolving  ril)8  are  continuous.  The  longitudinal  frills  characteristic  of  the  Hul>gimus  may  be  faint  or 
excessively  develoiKHl;  these  frills  are  strongest  on  the  longitudinal  ril)8.  Often  they  form  a  series  of 
S(]uare  pits  where  they  cross  the  sjmcc^s  lx*twtH?n  the  rilw.  The  aiH»rture  is  exactly  ellipti<*al;  the  canal 
is  UKKlerately  short,  n»flexi»<l,  and  nearly  c1oh(k1;  the  former  canals  stand  out  with  gr(»at  distinctnees; 
the  inner  lip  is  gt»nerally  somewhat  raistMl.     Whitisli  or  brownish,  sometimes  bandtni  with  brown. 

length,  20;  diameter,  10  nun. 

Mayaguez,  Porto  Rico,  one  very  line  shell  and  one  young  si)ecimen. 

Murex  intermedius  C  H.  Adams. 

f  Murex  nh'ealus  Kiener,  Icon.,  Murex,  pi.  46,  ftp.  '2. 

Mnrrx  intennediiitf  (\  B.  Adams,  Coin,  to  Conch.,  ISTK),  p.  fO. 

Shell  somcwliat  clongjittMl,  ovate  fusiform,  with  alxMit  six  or  seven  varices:  the  whorls  are  often 
more  or  less  shouldered  and  are  covered  with  a  stories  of  strong  revolving  ridges.     Throughout  the  shell 
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there  are  delicately  crimped  longitudinal  frills.  »Sometimes  the  revolving  ridges  between  the  larger 
ones  are  flattene<l  as  though  they  hail  lieen  presfseil  when  in  a  8r»ft  state;  canal  rather  short,  nearly 
closeil  when  the  shell  is  fully  adult.     Color  ashy  white,  often  faintly  landed  with  brownish. 

I^ength,  20;  diameter,  10  mm. 

Mayaguez,  Porto  Rico;  Vie<jues.  One  young  shell  from  each,  that  from  the  former  liaving  the  ri lis 
compressed. 

This  si)ecies  is  distinguishe<l  from  Kiener's  figure  of  aln^aht^  by  its  more  a<*ute  apex  and  its  more 
dense  and  fn)thy  sculpture  of  the  revolving  ridges;  but  we  do  not  feel  as8ure<l  of  their  specific 
distinctness  in  the  al>sence  of  si>e<Mniens  of  M.  nlreatu*. 

Oeniu  MUBICIBEA  (Bwainton)  MOreh,  1840. 

Shell  with  elevated  spire  and  a  canal  of  mmlerate  length,  longitudinally  ribbe<1,  but  lacking  the 
primary  vari(*es  of  Mnrex;  o])en*ulum  fusoi<l,  with  an  apical  or  almost  apical  nucleus. 

A  genus  of  doubtful  honu»geneity.  In  such  species  as  M.  jloridana  and  M.  imdtaugula  there  are 
only  longitwlinal  ribs,  which  are  not  at  all  varix-like.  In  others  the  rilis  take  on  the  nature  of  varices 
to  some  extent,  and  are  sometimes  as  well  develope<l  as  in  the  typical  Murices. 

Subgenus  Mi'RinnEA  s.  s. 

Muricidea  heza^na  Lamarck. 

Mum  hejcagonwt  Lamarck.  An.  mn^  Vert.,  vii.  p.  109. 1822. 
Murfx  hfjmgtfnu*  Rwve.  Conch.  Icon.,  in.  pi.  xxvn.  fig.  ISO,  1W5. 

Shell  rather  elongateii,  with  eight  or  nine  whorls,  and  six  spiny  rib-like  varices;  spines  short, 
slightly  upcur\'ed,  only  a  single  one  to  each  varix  on  the  upi>er  whorls,  aln^ut  six  on  each  varix  of 
the  body  whorl  and  the  canal;  these  are  open  in  front;  sculpture  consisting  of  low,  rather  sharp, 
revolving  ribs,  which  on  the  varices  develop  into  the  spines;  the  sixaces  between  these  ribs  is  <*on<'ave. 
Outer  lip  t<x)the<l  within;  inner  lip  generally  somewhat  raise<l  at  its  edge.  Color  whitish;  the  spines 
often  purple,  and  sometimes  the  shell  has  purplish  tints. 

Length,  35;  diameter,  a^^ross  the  spines  23,  across  the  boily  whorl  1«5  mm. 

Ponce  Keefe,  Gallanlo  Hank,  Porto  Rico. 

Suligenus  PsEfiM»xEiTrxF..\  Kol)elt,  1882. 
Muricidea  multan^ula  Philippi. 

/\uruiitnriZfanf7t</u#Philippl.£eitvfur  Mal.,v,lM9,p.'25:  Abbild.  und  Btfichr..iii,p.ll7,pl.xxiv,fig.6,1850. 

Shell  with  eight  s<>mewhat  shouldered  whorls,  which  are  crossed  by  alx)ut  seven  strong,  rounded, 
longitudinal  ribs;  the  surface  is  covere<l  with  revolving  sculpture  consisting  of  rather  strong  threads, 
of  which  alx)ut  every  fourth  one  is  larger;  aperture  ovate-elongate;  outer  lip  hardly  thickened,  feebly 
Urate  within;  canal  short,  open;  ci)lumella  cur\*eii,  with  a  single  ridge  below;  behind  it  there  is  a  false 
umbilicus.  Color  yellowish  or  whitish,  with  small  brown  si)ots  or  blotchings,  which  are  sometimes 
inL{)eriectly  arranged  in  longitudinal  and  revolving  series.  Sometimes  there  are  faint  longitudinal 
streaks,  and  occasionally  the  shell  is  feebly  iMinded. 

Ix^'ngth,  30;  diameter,  17  mm. 

( )ne  very  young  shell  was  obtained  at  Mayaguez. 

Oeniu  A8FSLLA  KOreh,  1877. 

Shell  elongated,  with  elevated  spire  and  a  short,  recur\'e<l,  nearly  close<l  canal;  surface  of  a  peculiar 
spongy  or  chalky  white  character,  which  when  worn  away  reveals  a  shell  of  solid  texture,  white 
or  brownish;  there  is  a  set  of  two  or  three  princiiwl  varices  and  rjften  a  smaller  secondary  set,  and 
besidw  these  there  are  sometimes  irregular  longitudinal  rilis;  surface  coveretl  with  revolving  stria*, 
often  somewliat  pitted;  aperture  small,  elliptical;  outer  lip  usually  feebly  toothe<l;  there  is  a  false 
umbilicus  at  the  base  of  the  columella. 

Tyi>e,  RaiieUn  anreja  Lamarck. 

There  is  a  general  agreement  of  the  important  characters  of  the  species  forming  this  group,  the 
peculiar  texture,  form  of  canal  and  a] nurture,  revolving  sculpture,  and  varices  being  found  in  all  of 
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them.  There  is  much  variation  in  the  longitudinal  scnlpture  of  the  species.  A.  anceps  often  haa  a 
(louhle  row  of  varices  on  each  edge  of  the  flattened  shell,  a  lai>2^er  and  a  smaller  one;  sometimes  it  has 
only  a  single  row  on  each  e<lge,  and  there  is  a  tendcn<»y  in  the  other  8|>ecie8  to  occasionally  assume 
this  Rnnellfi-Wke  arrangement  of  the  varices.  Reeve's  figure  in  the  Conchologia  Iconics  of  Rarwlla 
hnjitula,  a  memher  of  this  group,  is  somewhat  misleading,  as  it  represents  a  rich  hrown  shell  with 
yellow  varices. 

Aspella  BcalaroideB  Blainville. 

Murnr  scaUiroifUm  Blainville,  Faune  Francaise,  p.  131,  pi.  v,  flgn,  5,  fi,  1826. 

Shell  elongated,  with  elevatt»<l  spire  and  short,  recurved  canal,  with  eight  whorls;  principal 
varices  three,  with  three  smaller,  intemiediaU*  ones  which  sometimes  degenerate  into  ribs,  with 
strong  revolving  ridges;  surfaces  covere<l  with  fine  revolving  threads,  the  spatu}«  l>etween  the  revohong 
ridges  pitted  at  the  princi]>al  varices  and  sometimes  at  the  smaller  ones;  surface  chalky  or  spongy, 
whitish,  revealing,  when  erodcnl,  the  hanl,  milky-white  layer  l)eneath;  aperture  elliptical;  outer  lip 
somewhat  toothe<l  within. 

length,  25;  diameter,  10  mm. 

IHierto  Real,  Porto  Rico,  one  young  shell. 

The  young  shells  of  this  species  have  a  resemblance  to  Trophmi, 

Subfamily  PURPURIN^. 

Oenui  PUSPUSA  Brnguitoe,  1789. 

Shell  with  short  to  moderatci  spire  and   large  aperture;  surface  sculptured,  but  not  varicosei* 
(x>lumella  an^hed,  generally  tlattene<l,  sometimes  ex<«vate<l;  canal  short,  with  a  deep  notch;  operculum 
with  the  nucleus  at  the  middle  of  one  side. 

Purpura  patiila  linnteus. 

Buccinum  paiulum  LinnaeiM,  Syst.Nat.,  ed.  x,  p. 739,  175k. 
Purjntra  pahUn  Rt»ove,  Conch.  loon.,  iii,  pi.  1,  fi^.  3, 1H46. 

Shell  large,  ovate,  witli  a  short  spire,  the  whorls  rounde<l;  sculpture  consisting  of  revolving  rows 
of  rather  sharp  tul)ercjes,  which  are  less  distinct  in  the  mature  shells,  and  in  addition  to  this  the  whole 
surface  is  covere<l  with  revolving  threatls,  which  are  slightly  decussated  by  the  growth  lines;  aperture 
very  large?,  elliptical,  patulous;  outer  lip  with  a  series  of  short  ridgelike  teeth  within  the  border; 
(tanal  small,  scarcely  notchinl  on  the  l)ase;  columella  arched,  very  wide,  and  more  or  less  excavated. 
Color  l)lacki8h  brown,  often  liuwl  or  irregularly  bandeil  with  white.  The  adult  shells  are  generally  so 
erode<l  that  the  color  can  not  l)e  made  out.  The  inside  of  the  outer  lip  is  bordered  with  dark  brown, 
the  interior  is  (Kjpi)ery  or  bluish,  the  columella  is  light  brown  sometimes  shaded  with  white,  and  there 
is  a  very  dark  patch  at  its  upper  left-hand  part. 

Length,  80;  diameter,  55;  of  ai>erture,  70;  width  of  aperture,  50;  width  of  columella,  23  mm. 

Ilucares;  San  Juan;  Agumlilla;  (luanicii;  San  Geronimo,  Porto  Rico;  West  Indian  r^^on 
generally. 

Purpura  haemastoma  var.  undata  Lamarck. 

Purpura  undntn  Lamarck,  An.  sans.  Vert.,  vii,  p.  238,  1822. 
Purpura  fascinta  Keevi'.  ('oneh.  Iron.,  in,  pi.  ix,  fig.  45. 1846. 

This  variety  of  the  (Common  variable  and  w^idely  <listribute<l  P.  hHnnastoma  is  common  through 
the  West  Indian  region  and  the  Florida  Keys.  In  general  it  is  rather  slender  and  has  a  couple  of 
rows  of  low  tul)ercles  on  the  Ixxly  whorl,  one  of  these  continuing  up  the  spire,  and  from  this  it  varies 
to  forms  that  are  almost  8mo<.)th.  All  the  specimens  have  low  revolving  threa(.ls  more  or  less  developed. 
The  color  is  purplish  brown,  more  or  less  fasciate  or  blotched  with  white,  the  ai>erture  bluish  and 
generally  fasciate. 

Ixiugth,  liO;  diameter,  20  mm. 

Aguadilla;  San  Geronimo;  Mayaguez;  San  Juan,  Porto  Rico;  Caballo  Blanco  Reef,  Vieques; 
Culebra. 
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Purpura  haemastoina  var.  floridana  C'oiinul. 

Purpura  jlfvriflaun  Conrad.  Joum.  Acad.  Nat.  Sri..  Phila..  vii.  pi.  xx,  fig.  21.  isav. 

A  little  larjrer  than  the  variety  nndntn^  with  or  without  two  n>wH  of  low  tuben'lef?,  with  rather 
strong,  revolving  «iilpture.  Whitish,  variegated  with  re^Mish  ]»rr>wn,  the  e<»lor  ponietiniej*  in  nhort, 
revolving  bli^tclu*?»  and  sonietiniesii  in  irregular  longitudinal  Htreaks.  Inside  the  shell  U  UHtially  i>ale 
brr)wniHh,  with  a  white  bonier  on  the  inside  r»f  the  lip. 

Ix»ngth,  55;  diameter,  30  mm. 

Mayajjnez,  three  shells.     A  <*ommon  form  in  the  West  ^ndian  n*gion  ami  on  the  Florida  Keys. 

Purpxura  trinitatensis  (iuiipy. 

Purjmm  tri»ittUru*ix  (inppy.  I*r<M'.  Soi.  .\ffiOC.  Trinidad.  lVi9:  Ann.  Mag.  Nat.  HL«t.,  4th  ser..  xv.  p.  .*iO.  1^75. 

Cal:«llo  Blanc*)  Reef,  one  p^jeeimen;  also  Trinidad  and  the  northern  «Hiast  r»f  Brazil. 

This  has  the  colors  of  7*.  nnilnin^  hut  with  a  much  more  soli<l  and  shorter  shell,  stn»ngly 
sixdentii'ulate  on  the  outer  lip,  the  pillar  with  an  oljwure  me<lian  fold,  as  in  7*.  ti,hwit'lhirij»,}m{  the 
pillar  not  excta vat e«l  externally;  the  tiase  of  the  ]>illar  r>l»lii{uely  striate  and  hrown  tint*Nl,  m^^t  of  tlie 
mouth  <-allus  white  or  purple  hn:»wn.  It  nniills  P.  (hlto'ulm  in  form  and  solidity,  hut  has  a  differently 
coloreil  and  wnlptiire<l  ai>erture. 

Purpura  deltoidea  Laman'k. 

Purpuni  tUiiouUn  Lamarck.  An.san«.  Vert.,  vii.  p.  217,  lv«. 
Purpura  tUUniiUn  Rtfve.  Cimch.  I^m..  III.  pi.  iv,  fig.  1?>,  IMC. 

Shell  sulid,  sliort,  with  a  single  row  of  stnmg  tul^ercles  on  the  whorls,  which  forms  a  shoulder; 
sculpture<l  thnjughout  with  revolving  line  and  tine  gr(M>v(*s;  aitertun*  whitish,  purple  staine<l  on  the 
columella.     Color  white,  with  hrria^l,  irregular,  hmken.  hla4*k  l»ands. 

Length,  45;  diameter,  ,'^5  mm. 

Agiiadilla;  Ilucares;  I^ierto  Ri*al;  .San  Juan;  <iuanica;  Hucares;  Cal>o  Rojo  light,  Porto  Rico; 
Ensenada  Honda,  Culebra;  Caliallo  Blan(v>  R<»ef,  Vieques.  Abiuulant  thnuighoiit  the  West  Indian 
region  and  the  Floritla  Keys. 

Oeniu  SISTBUM  Montfort,  1810. 

Shell  oval,  thick,  tuljerculous  or  spinose;  ajK^rtureoblung,  canaliculate  alN»ve;  outer  lip  furnished 
with  stnuiif  teeth  within;  columella  with  slight  ]»1ii-ations.  (){H'riMilmn  oval,  straight,  with  lateral 
nucleus. 

Sistruxn  nodulosum  C.  1^  A<lams. 

Purpurii  wt^lulttMi  r.  B.  Adanu.  I*roc.  Bo:>t.  S«Kr.  Nat.  Hb*t.,  1^4.^.  p.  2. 
Rii^iuHln  uffluliNtii  Tnon,  Man.. ii.  p.  IHO. pi.  i.ix.  fig. 27.^.  iv^o. 

Shell  rather  elongate<l,  with  al>out  eight  whorls,  with  ten  or  twelve  longitudinal  rilis,  which  are 
bn»ken  by  revolving  ridges  int«»  strong  nodules;  surfm-e  c<n-ere<l  with  tine,  revolving,  sometimes  scaly 
threads;  outer  lip  thickened  and  vari<'ost»,  with  four  whitish  teeth  within;  c«ilumellawith  two  or  three 
faint  f«»lds  on  its  fai*e,  and  there  is  a  strong  angular  callus  on  the  upfjer  ]»art  of  the  {larietal  wall.  Color 
bla4'k,  with  (Ktasional  white  siM.)ts  lx»tween  the  tnlien'les;  the  white  s|M>ts  somt*timcs  fonn  bn»ken 
I  lands;  a]>erture  blui.*<h  and  ]»la4.*kish  within. 

Length,  20;  diameter,  9  nun. 

CalM»  Rojo  light;  Ponce  Reefs;  San  Juan;  Puerto  Real;  Porto  Rim;  Knsi*iuula  Honda,  Culebra; 
West  Indies,  etc. 

Family  CURALLIOPHILID.^. 

Oeniu  CORALLIOPHILA  H.  ft  A.  Adami,  1853. 

Shell  irregular,  purinirifonn,  with  a  short  spin*;  ajierture  large;  surface  rasp-like;  outer  lip  sunple, 
Urate,  or  .<im<xith  within;  cohnnella  flat  or  excavate«l,  trallous,  with  or  without  an  umbilical  o|jening 
at  itti  base.     O^ierculuui  with  a  lateral  nucleus. 
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Coralliophila  abbreviata  Lamarck. 

Pyndn  abbrevUila  Ijimarck,  Eno.  M6th.  pi.  cccrxxx v,  fig.  2  n-lt,  17U5;  An.  mnR.  Vert.,  Vli,  p.  146, 1822. 

Sliell  Holid,  variable  in  form  an<i  sculpture,  generally  with  a  ridge  on  the  upper  whorls,  which 
may  l)e  somewhat  sharp  or  roundwi,  and  which  makes  the  l)o<ly  whorl  shouldcnnl,  with  or  withoat 
low  longitudinal  ri]>s;  sjiire  generally  rather  short;  surface  s(!ulpture<l  with  fine,  rather  sharp, 
sometimes  scaly  revolving  rilw;  outer  lip  somewhat  Urate  within;  canal  short  There  is  generally  a 
detndetl  umbilicus,  having  a  sharp  ridge  to  the  left  of  it.  Color  whitish,  flesh  color,  or  yellowish,  the 
interior  often  purple. 

Length,  30;  diameter,  22  mm. 

Mayaguez;  Playa  de  Poni^,  Porto  Rico;  Vieques,  young  and  woni  shells. 

This  spwies  is  widely  distributinl  in  warm  seas.  The  young  shells  are  generally  more  attenuated, 
sharper  kt»<»le<l,  and  more  strongly  riblKNl  than  adult  si)Ocimens.  It  is  commonly  known  under  the 
name  of  CuraUiophUa  galea. 

Superfamily   STREFTODONTA. 

Family  SCALIDJJ. 

Oenui  8CALA  (Humphrey,  1797)  Auet 

Shell  turriculated,  rather  solid,  shining,  generally  more  or  less  umbilicated;  spire  elongated; 
whorls  numen)U8,  roundiMl,  in  c<»i\tact  or  jwirtially  separatCMl,  with  numerous  longitu<linal  varices; 
ai)erture  cinrular;  jK^ristomc  entire*  n»fle<*ttMl;  <>iK»rculum  horny,  spiral,  its  nucleus  nearly  central. 

Scala  an^ulata  Say. 

ScaUi  cUithnuf  var.  nngultUn  Say,  Am.  Couch.,  iii,  pi.  xxvii,  1831. 

Shell  white,  shining,  with  from  six  to  eleven  whorls,  which  approach  ea<*h  other  very  closely, 
but  touch  only  by  the  variral  rilw,  which  numlx^r  nine  to  eleven,  slightly  recur\'ed,  simple,  slightly 
angulated  alnive  near  the  sutun*;  ai)erture  elliptic;  ba^w  a  little  angtdar. 

I^ength,  15  to  21);  diameter,  6  to  8  nun. 

Arroyo,  Porto  Rico,  one  yomig  shell;  Ensenada  Honda,  Culebra. 

Scala  turricula  Sowerbv. 
ScaUirin  turrtndn  Soworby. Thea.  ('onch.,  No. 37,  Hk- fi'«2,  IM7. 

Shell  rather  sltMider,  with  the  whorls  wartHjly  touching,  slightly  umbilicated,  covere<l  with  very 
fine  spiral  striation.**,  with  twelve  or  thirteen  ril>8  to  i^ac^h  whorl;  iMirt  of  ril)sthin,  others  thicker,  some 
roundel  alM)ve,  others  shouMered  or  hookiMl;  surface  dull,  with  faint  brownish  tintij. 

I^ength,  IS;  diameter,  8  mm. 

Mayaguez,  one  young  shell. 

Scala  unifasciata  Sowerby. 

SctUtiria  uni/tm'iatn  .^)\verby.  Tht's.(?»»iK'h.,i,  pi.  xxxiii.fljf.G8,lS47. 
i2uebradilla.s,  Porto  Kico  ((Jundlach). 

Scala  eulita,  n.  sp.     Plate  57,  fig.  2. 

Shell  small,  very  slender,  white,  polished,  with  nine  whorls,  nepionic  part  three-whorled,  com- 
pact, white,  without  vari<'e.*«;  substMjuent  whorls  convex,  smooth,  with  (on  the  ninth)  al)out  fifteen 
varices,  whit'li  art*  v(»ry  thin,  sharp,  and  when  jH'rfcK't  show  a  small  angle  near  the  suture;  whorls 
a<ljacent,  with  no  l)asid  cord  or  disk. 

Tjcngth,  4;  maximum  diameter,  1.2  mm. 

Mayaguez  IIarl>or,  ]*orto  Kiif),  one  sjK.H'imen. 

The  shell  'm^  remarkable  for  its  acicular  form  and  small  size.  The  siXH'imen  is  somewhat  defec- 
tive, and  tht'  figuri'  hardly  shows  the  littU*  angular  proj(H'tion  m»ar  the  suture,  which  is  normal  to  the 
varic(»s. 

Sul)gt'niis  AcKii.i.A  Adams,  18(>(). 

Surface  reticulateil;  shell  thin. 
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Scala  retifera  Dall. 

Seala  { AcriUa)  ni(/rm  Dall.  Blake  Ke[K>rt. «iaMni|iiMla.  p.  312. 1S!«9:  Bull.  37,  V. S.  NhI.  Muv.  \k  l.M.  1889. 

Mayagiiez,  Porto  HUti,  at  Htation  (5(N>2,  one  H|K.t*iiiien;  ub«o  north  to  C  u|*e  Ilatteras,  North  Carolina. 

Superfamily  OTMNOOIiOSSA. 

•    Familv  ECLIMID.4:. 

Oeniu  EITLDEA  Biuo,  1886. 
Seetioa  SUUMA  %.  %. 

Shell  imperforate,  subulate,  with  many  flat  whorL«,  iiolishetl;  spin*  often  turned  to  one  nde, 
oljiHrarely  marked  down  one  s«ide  with  a  series  of  trai'ei*  of  varices,  which  fonn  rilw  internally;  ai»erture 
oval,  pointed  above;  lip  simple  or  slightly  thickened;  operculum  homy,  (laucispiral;  nucleus  excentric. 

Eiiliina  oleacea  Kurtz  &.  Stimpeon. 

Eulima  'jUa4xa  Kurtz  A  Stimpson.  Proc.  Bokc.  Soe.  Nat.  Ubt..  iv,p.  115.  InM. 
Euiima  intrrmfdia  Jeffrey*.  Brit,  Conch.,  iv.  p.  103,  v,  p.  214.  pi.  LXXVli,  fig.  i. 

Shell  Hmall,  rather  narrow,  nearly  straight,  with  eleven  or  twelve  flat  whorls;  suture  very  faintly 
marked:  aperture  ovate,  sharp  above;  lip  well  produced  in  the  middle;  c<>luniella  sliglitly  reflei'te<l, 
produc*e<l  into  a  lallus  on  the  })arietal  wall.  Color  milky  white,  with  a  seinitransparent  liand  at  the 
suture,  glossy. 

Length,  5;  diameter,  1.25  mm. 

Mayaguez,  two  shells  and  a  fragment. 

Eiiliina  conoidea  Kurtz  ic  Stimpeon. 

EulitHH  ifrtUfidta  Kurtz  A  Stimpflon,  Proe.  Bust.  Soe.  Nat.  Hi>t..  iv,  p.  U\  lKr>l. 
Eulima  ct/noidf.a  Tryon,  Man.,  vin,  p.  273.  pi.  LXix.  fig.  40. 1886. 

Shell  with  twelve  or  thirteen  slightly  n>undeil  whorls,  nearly  straight,  imtderately  stout;  last 
whorl  sometimes  faintly  subangulate  at  the  base;  outer  lip  scarcely  thickeiie«i,  well  aiU'anced  in  the 
middle;  aperture  subrhomboid.     Color  shining  white,  the  upi)er  whorls  sometimes  flesh-colored. 

Length,  8;  diameter,  2  mm. 

Puerto  Real;  Majk-aguez,  Porto  Rico;  three  shells. 

Suljgeniis  Leiostka(\\  H.  iV  .\.  Adams,  18.'>.3. 

Shell  slender,  polished,  often  ornamented  with  spiral  c<)]4>re<l  l»ands.  with  a  succession  of  slight 
varii-es  on  each  side  of  the  spire,  not  always  apparent;  aiK*rture  long,  narrow. 

Eulima  patula  n.  sp.     Plate  57,  tig.  \\. 

Shell  small,  transiui-ent  white,  with  a  rapidly  diminishing  spire,  blunt  at  the  extreme  tip,  but 
otherw*ise  acute,  the  sides  nearly  rectilinear  or  even  slightly  omcave;  whorls  alxmt  nine,  the  earliest 
ones  slightly  inflated;  Ia**t  whorl  much  the  largest,  the  aperture  large,  pillar  straight,  outer  lip  nearly 
straight  and,  as  it  were,  slightly  pressed  in  at  the  periphery;  the  anterior  part  of  the  aperture  very 
(Mitulous. 

Length,  4.5;  maxim imi  diameter,  1.5  mm. 

Station  6062,  Mayaguez  Harbor,  Porto  Rico,  tive  specimens. 

Eulima  acuta  S^werbv. 

Eti/hmi  nrnta  ;?owerby,  P.  Z.  S.,  IKM,  p.  8. 

EuiiHift  iiruia  Trj'on,  Man.,  vni.  p. 280.  pi.  LX x,  fig;.  h2.  1*»^*>.     . 

Shell  slender,  straight,  with  about  ten  tlat  whorls,  the  suture  l«rely  dbn-emible  as  a  line;  aperture 
long-ovate,  slightly  ]iatulous;  outer  lip  sian-ely  thickene<l,  not  advanced  in  the  middle.  Color  white, 
sometimes  showing  one  or  two  pale  yellow  bands. 

Length,  5;  diameter,  1  mm. 

Mayaguez,  Porto  Rico,  a  half  dozen  s]iecimeu8. 
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Oenni  NIBO  Biiio,  1886. 

Sliell  deeply  iiinbilicated,  louj^-coiiical,  poHsheil,  iiiany-wliorle<i,  the  &\^x  very  sharp;  whorls 
nearly  iiat;  aperture  oval,  poiute<l  al)ove,  somewhat  drawn  out  below;  lip  thin;  operculum  aa  in 
Eulinia. 

Niso  portoricensis,  n.  hi>.     Plate  57,  tig.  4. 

Shell  Hinall,  ])rilliantly  iK)liflhe<l,  with  alH)iit  thirt^Hiii  whorb?;  mden  rectilinear,  I )a8eroundeil,  apex 
acute;  utnhilicuH  deep,  funicular,  the  umbilical  nide  of  the  whorln  convex,  the  umbilical  carina  dujtinct 
but  not  sulcating  the  aperture;  ai)ex  and  u}>i)er  {uirt  of  the  whorls  brown,  inten8itie<l  at  the  lines  marking 
the  periodical  resting  ntagea.  At  the  pt»riphery  is  a  narn)w  jMile  zone,  while  the  Imse  is  brown  under  a 
whitish  superficies;  peripheral  angle  not  sharp,  the  whorls  microscopically  sharply  axially  striate 
wth  rather  distinct  fine  grooves. 

Length,  9;  diameter,  3.5  mm. 

Station  6062,  Mayaguez  HarlK>r,  Porto  Rico. 

This  elegant  shell  is  nearest  to  A',  irgke^  Bush,  but  has  a  different  system  of  croloratiou. 

Family  PYRAMIDELLID/E. 

Genus  PTRAMIDEIXA'  Lamarck,  1799. 

Shell  with  elevate*!,  sharp- iiointe<l  spire,  many-whorkHl,  smooth;  aperture  suboval,  entire, 
roundini  in  front;  columella  straight,  with  prominent  spiral  plications;  operculum  horny,  semicir- 
cular, subH])iral,  the  nucleus  at  the  front  end,  its  columellar  e<lge  notche<l  to  fit  the  folds  of  the 
columella. 

Pyramidella  subdolabrata  M4')rch. 

OUiUatv  gtUxiolahmtiis  M(>rt:}i.  Mai.  Blatl..  xxii,  p.  l.')?;  A.  Adams, Tht»«. Conch.,  PyraoiidcUa,  p. 805, pi. CLXXi,  figs.  1-3,  L85i. 

Shell  of  rather  light  stnuitu re,  with  about  thirteen  rtmnded  whorls,  which  are  narrowly  shouldered 
IhjIow  the  suture;  last  whorl  slightly  aj^rending;  surface  apparently  snumth,  but  seen  to  have  fine, 
revolving  siMilpture  under  a  lens,  and  this  l)eing  crossed  by  the  growth  lines  makes  it  faintly  reticulate; 
aperture  long-oval;  outer  lip  slightly  thickened,  not  t4X)thed  within;  columella  with  a  strong,  sharp 
fold  al)ove,  the  two  lower  fol<is  feebly  develoixMl;  umbilicus  narrow,  deep.  Color  brownish  white,  with 
about  three  bmwn,  revolving  bands  on  the  Ixnly  whorl  and  two  on  the  upiwr  whorls;  besiiles  these 
there  is  a  brown  jwitch  or  band  around  the  umbilicus. 

Length,  <^;  diameter,  13  mm. 

Fajanio,  Porto  Rico,  one  very  fine  shell. 

This  sjHX'ies  has  lx»en  mistaken  for  the  I*.  dolnhrtUa  of  Linmeus,  but  it  has  a  duller  color,  lighter 
structure,  and  less  strongly  develojHyd  columella  folds  than  that  species.  The  bands  of  color  are  wider 
and  less  distinct  tlian  in  dolafjratUf  and  the  reti(*ulation  of  the  surface  is  stronger. 

OenuB  TUBBOKILLA  Riiio,  1886. 

Shell  slender,  straight,  many-whorled;  whorls  slightly  convex,  gi^nerally  costulate;  ai^erture 
simple,  oval  or  sub(]uadraugular;  columella  straight;  lip  thin;  oi>erculum  having  a  spiral  groove  at  its 
columellar  border. 

\  Turbonilla  reticulata  C.  R.  Adams. 

?  Ctumniizia  rtiiciUata  ('.  B.  Adams, (k)ntr., ISTX), p. 75. 

A  fragment  of  a  badly  worn  shell  was  obtained  from  dreilgiugs  taken  at  Mayaguez,  which  is 
probably  this  species. 

BMtion  PT&OI80XT8  PhiUppi,  1841. 

Turbonilla  portoricana,  n.  sp.     Plate  53,  fig.  15. 

Shell  of  nie<lium  size,  moderately  stout,  of  almost  rectilinear  outline,  translutjent,  with  a  narrow 
yellowisli  or  brownish-yellow  spiral  l)and  around  the  whorls  alx>ut  one-fourth  the  breadth  of  the 
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whorl  alx>ve  its  suture,  and  a  8ei*oiid  very  pale  one,  which  i^  aluioet  otjeolete,  of  a)x)ut  the  same  width 
on  the  middle  of  the  base,  which  is  liest  seen  within  the  ai)erture  by  transinitte<i  li^ht;  nuclear  whorl:* 
two  and  one-half,  helicoid,  somewhat  oblique,  mo<lerately  prominent;  the  i»eripher>'  of  the  last  whorl 
projei'tinjr  but  slightly  l.)eyon<l  the  outline  of  the  first  i>ost-nuclear  whorl,  not  imnierseil  but  sur- 
mounting the  later  whorls,  their  axis  l»eing  almost  at  right  angles  to  the  axis  of  the  inist-nuclear  whorls. 
Post-nucU^r  whorls  ten,  flattene«l,  slightly  contracte<l  at  the  sutures,  traverse^l  by  stnmg,  regular,  more 
or  le«  vertii^l,  axial  ril>s,  of  whii*h  aNiut  fourteen  api^ear  up«in  the  secimtl,  eigliti*en  upon  the  fifth, 
twenty  up«>n  the  seventh,  and  twenty-six  uiM»n  the  ninth  whorls;  these  ril*?  i«ss  almost  untliminishe«i 
in  size  i>vor  the  periphery  antl  liase  of  the  last  whorl  to  the  umbilii^l  region.  Intercostal  sf^aces  orna- 
mente<l  by  six  e«|ually  space«l.  deep,  bniail  spiral  st  nations,  which  extend  |>artly  upon  the  sides  of  tlie 
ribs,  but  tlu  not  reach  or  cniss  their  summits.  Base  similarly  omamente«l  with  six  spiral  st  nations  which 
are  plai^e^l  much  closer.  Aperture  subox^ate,  somewhat  effuse  at  the  junction  of  the  obliijue,  slightly 
revolute  columella  with  the  strongly  curveii  outer  lip,  which  meet  almttst  at  right  angles;  a  well- 
marked  callus  covers  the  parietal  wall  within  the  aperture  and  connwts  the  outer  lip  at  the  iMjsterior 
angle  with  the  columella.  Columella  provide<l  with  a  quite  prominent  oblique  foM  near  its  insertion; 
outer  lip  pellucid,  showing  the  external  sculpture  and  color  Imnds  within. 

Length,  4.7;  length  of  spire,  4.3;  diameter,  1.2  mm. 

The  type  an<l  three  sjjecimens  are  in  ever\-  respect  identical  and  are  fn.im  Mayaguez,  Porto  Rico. 

Turbonilla  insiQaris,  n.  sp.     Plate  5.S,  fig.  21. 

Shell  of  me<lium  size,  mcnlerately  stout,  (»f  almost  rectilinear  outline,  milk  white,  with  the  up{)er 
wtiorls  stained  dusky.  Nuclear  whorls  decollate<l;  a  small  portion  only  remains,  whose  size  would 
indicate  a  rather  large  nucleus.  P<jst-nuclear  whorls  thirteen,  very  slightly  convex,  almost  flattened, 
with  aliout  sixteen  prominent  more  or  le^w  vertical,  axial  ril»son  the  fifth,  eightt'eu  i»n  the  tenth,  twenty 
on  the  eleventh,  and  twenty-eight  on  the  twelfth  whorl,  which  jiaae  over  the  well-rounded  periphery  of 
the  la<t  whorl,  1>ecoming  feebler  up(»n  its  liase,  finally  vanishing  just  liefore  reaching  the  umbilical 
region.  Intercostal  spaces  broa^l  and  imdulating.  rather  more  than  double  the  wiilth  of  the  ribs, 
except  upon  the  twelfth  whorl,  which  has  a  decide<l  increase  in  the  numlier  of  rilis  and  a  consec)uent 
diminution  in  the  breadth  of  the  inten-ostal  spaces;  these  si«ces  are  traversed  by  about  eleven  quite 
regularly  s|iace«l,  deep,  spiral  striations  on  the  fifth  whorl  an«l  twelve  ui»on  the  suci.vi*«ling  volutions, 
when»  there  is  a  tendency  towanl  further  «livision  of  the  sjiaces  between  these  striations  by  an  occa- 
sional intercalation  of  a  le«?  pronounce<l  line;  thesi»  spiral  lines  do  not  i»a-ss  over  the  axial  ril»s,  but  are 
confine«l  to  the  troughs  of  the  intenxistal  areas.  Base  traven?eil  by  aUjut  eight  faint,  reiidish,  wavy, 
spiral  lines.  Sutures  well  define<l,  rendere*!  crenulate  by  the  pn»minent  summits  of  the  rile.  Ai>erture 
irregularly  rhomlioidal,  shoHing  the  external  s<.*ulpture  within.  Outer  lip  gently  curve«l,  somewhat 
effuse  at  its  jinu*tion  with  the  twisteil,  oblique,  and  revolute  itilumella. 

Length,  7.1;  length  of  spire,  6.4;  diameter,  1.8  mm. 

Locality,  Mayaguez,  Porto  Rico. 

Superfainily  NTJCIiEOBBwALHCHIATA. 
Family  ATLAXTID.€. 

Geaiis  ATLAVTA  LMueur,  1817. 

Shell  fragile,  trans|iarent,  tliscoiilal,  compressed,  with  a  prominent  mrina;  nucleus  dextral; 
ai>erture  oval,  straight,  deeply  suU:ate  alx>ve  at  the  i^riua:  operculum  subtriangular,  bearing  an 
apical  nucleus. 

Atlanta  peronii  Lesueur. 

Atlanf::  p*n,Hu  Le^Urur.  Juurii.  dv  Phys..  lxxxv.  pi.  ii,  fig,  1.  {..  ;»■.».  1M7. 

Shell  discoi'lal,  with  numerous  earlier  whorls,  which  are  elevatwl  into  a  low  spire  on  the  upper 
side:  later  wh«irls  ofienly  coile«l  but  conne<-le«l  by  the  carina:  carina  stron:;.  obliquely  striate:  surface 
with  delicate  gnjwth  lines,  glassy. 

iTfeatest  diameter,  12;  of  ai>erture,  i>:  K-sser  «liameter  of  aj^erture,  3  mm. 

Aguaililia;  Boqueron  Bay,  Porto  Rico;  one  shell  from  each  locality;  widely  distribuieil. 
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Superfamily  T2BNIOGLOS8A. 
Family  SEPT1D.€. 

Oenai  DI8T0BTBIX  Link,  1807. 

Shell  HubtiirriciilaUHl,  with  caiu'ellateil  sculptun*;  wliorls  irregularly  turned  and  distorted;  last 

whorl  ascending  the  Hpire;  outer  lip  wi<leand  flattene<l;  inner  lipdeveloiied  into  a  liroa*!  («llu0,  which 

extends  well  up  on  the  spire  and  to  the  ))at:>e  of  the  sliell,  showing  the  camtillatcd  strulpture;  tkie 

reniaiuH  of  these  calluses  an<l  the  out4.T  lip  form  varices  on  the  shell;  aperture  grimaced,  the  lip 

strongly  toothed  within;  columella  strongly  curved,  somewhat  S-shainnl,  the  lower  part  toothed;  canal 

reflexed. 

Distortrix  reticiQata  Link. 

DigUntrix  rcticuUUa  Link,  Beschr.  Rocttock  8amml.,  in,  p.  122, 1A07. 

Triton  datbraium  Lamiirck,  An.  sanH  Vert.,  vn,  p.  1S6,  1822;  Ene.  M6lh.,  pi.  413,  flg.  4. 

Shell  covere<l  with  a  pale  epidermis,  sometimes  having  bristly  hairs  on  the  ril>s;  varices  iaintand 
appressed,  showing  the  gnxive  Iwhind  the  former  lip;  surface  cancellated  by  rather  delicate  longitudinal 
ribs  crossed  by  revolving  ridgt»s;  callus  (including  the  lip)  triangular;  outer  lip  finely  toothed  within, 
with  a  few  stronger  tt»i'th  alx)ve;  canal  8^)mewhat  lengthene<l,  slightly  reflexe<l,  whitish  or  brownishf 
the  lip  and  callus  whitish  or  buff  color,  sometimes  a  little  variegated. 

Length,  HO;  diameter,  40  mm. 

Mayaguez. 

Distortrix  reticulata  var.  clathrata  Dall. 

DitiortrU  var.  cUUhmia  {Ijixn.)  Dall,  Blake  Report,  p.  222,  1889. 

Two  very  young,  somewhat  worn  shells  were  dreilgiHl  at  Mayaguez,  which  may  Ih.»  this  variety. 

Geniis  OY&IHEUM  Link,  1807. 

Shell  oval  or  oblong,  compre8se<l,  nodulous,  with  two  n)W8  of  varices  opi>osite  each  other; 
aiHjrture  oval  or  elliptical,  withasuh-us  alx)ve;  outer  lip  toot he<l,  inner  lip  wrinkleil;  l)asal  canal  short, 
generally  refiexe<l;   oi)en'ulum  horny. 

Gyrineum  cruentatum  Reeve. 
liamlUi  ertumUUa  Reeve,  Coneh.  Icon.,  ii,  pi.  v,  Ak.  20,  1841. 

Shell  short,  p<)li<l,  with  revolving  tubercle<l  ridges,  that  on  the  iH»riphery  being  strongest,  the  one 
imme<liately  l>el<»\v  it  (juite  prominent;  Inflow  the  suture  there  are  faint,  irregular  plications;  upper 
canal  small,  not  carrie<l  nuich  upwanl;  aperture  elliptical,  the  inner  lip  with  scattered  plii^ations;  canal 
slightly  refiexe<l.  Color  whitish,  irregularly  si^tteil  and  l)lotched  with  reddish  brown;  aperture  white 
or  purple,  often  with  n»<ldish  maculations  Ixitween  the  plicie  on  the  parietal  wall. 

liength,  40;  diameter,  30  mm. 

One  young  PixH-timen  with  purple  a|>erture  was  obtaine<l  at  Mayaguez  Harl)or. 

Oenai  8EPTA  Perry,  1811. 

Shell  oval,  oblong  or  ehmgatinl,  solid,  furnishe<l  with  8cattere<l  varii-es;  outer  lip  thickt^iied, 
toothed  within;  columella  with  numerous  plications;  canal  long  or  short. 

It  is  7V//0/1  Montfort,  ISlO,  not  Linnteus,  1758;  and  TViVowiumCuvier,  181 7,  not  Miiller,  177«. 

Septa  tritonis  var.  nobilis  C^onra^l. 

Triton  nobilis  Conrad,  Jouni.  Acad.  Nat.  Sol.  Phlla., 2d  ser.,  i, p. 212,  1819. 
Trittm  variegnluB  var.  Reeve,  Conch.  Icon.,  n,  pi.  I,  fig.  3a,  1844. 

Porto  Rico,  various  l<M'alities  (Gundlach). 

The  variety  nohillA  is  a  shorter,  heavier,  more  shouldere<l  form  than  the  tyjie,  which  comes  from 

the  Indo- Pacific  n»gion. 

Oenai  COLUBBASIA  Sehamacher,  1817. 

Shell  elongate*!,  axiH  usually  arcuate;  aperture  small;  canal  short. 

Colubraria  lanceolata  Menke. 

RniuUa  Umctnlata  Menke,  Sy n.,  p.  K7, 182K. 

Triton  lanrcotfitim  Reeve,  a»neh.  leoii.,  ii,  pi.  xviii,  tig.  79, 1»44. 

San  Juan,  Porto  Uico  (Clundlach). 
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Geniis  BAHITLAEIA  SchunAcher,  1817. 

Shell  pyrifonii;  Hpire  short;  caiml  long,  straight  or  i'iir\'iHl. 

Ranularia  tuberosa  l^man-k. 

Triinn  tifftfnutHm  LHiniin'k,  AlLiMllS  Vcrl..  VII.  p.lKS.  iHi!. 

Thtnti  nutilhirum  d'OrbiKiiy,  Moll.  CubanA.  ii.  p.  161.  pi.  xxiii.  tiK. 'Jt>.  1M.'>. 

Shell  rather  phiirt,  with  a  uicnlerate  spire  ami  reeurve^l  canal;  whorls  slightly  nitinde<l,  the 
last  aseeinling,  sculptured  with  irregular,  n<MlulnuH  r\W,  whioh  are  lirate  in  the  inten<tiees  an«l  are 
somewhat  longitudinally  plicate  at  the  up|>er  {lart  uf  the  shell  and  wrinkle<i  lielow;  thert*  is  often  a 
strong  hump  on  the  liaek  of  the  Ixxly  whorl  and  one  or  two  minor  Immpe;  outer  lip  varicose,  toothe<l 
within;  inner  lip  sprea^ling  in  a  wide  callus  over  the  liase  of  the  shell.  Color  <Hrty  white,  faintly 
marke<l  with  brown,  sometimes  brown  liandeil;  ajjorture  white,  rich  re<ldish  brown  within. 

Length,  55;  diameter,  30;  length  of « -anal.  18  mm. 

Mayairuez,  Porto  Rico;  Knsenada  Honda,  Vie<jues.  young  shells:  Indo-Pacitic  and  West  In<lian 
regions. 

Oenu  LAMPU8IA  Schumacher,  1817. 

Lampusia  pilearis  Lamarck. 

TriUnt  i>ih  or*  l^marck.  .\n.  sail*  Vert.,  vn.  p.  >«2.  lf*^Il. 
Triton  in'hnrt  KivntT.  Ic<in. Co<|.  Viv..  p.  l-S.  pi.  vii.  fijr.  1. 

Shell  with  s«)mewhat  rounde<l  whorls,  which  are  often  irnvularly  turne<l,8onietinH*s  with  a  njw 
of  nrMlules  on  the  periphery,  si*ulpture<l  with  finer  and  oiarser  revolving  ridges,  which  are  croa*e<l  by 
rather  faint  longitudinal  ri1»i;  outer  lip  heavy,  t^iothetl  r»r  strongly  ridge<l  within;  coluniellar  area 
strongly  wrinkle<l,  ridge*!;  <:anal  ni<Mierate,  usually  reflexed.  Color  tawny  to  dark  brown,  iknially 
more  or  less  white  }>ande«l,  sometimes  having  longitudinal  iJark  (lames;  apertun*  var>'ing  fn>m  tawny 
to  <let*p  reilor  reii  brown,  the  teeth  and  fohts  whitish.  The  ground  of  the  upiier  fiart  of  the  inner  lip 
is  often  blai'kish. 

lieiigth,  \IM);  diameter,  55  mm. 

Mayaguez  HarV>or;San  Juan,  Arn.»yo,  Porto  Rico. 

.Vn  abimdant  and  variable  sfwcies  distribute<l  throuirhont  the  West  Indian  and  I ndo- Pacific 
n»irions. 

I«aznpusia  chlorostoma  I^amarck. 

Trihm  i-hlnnwIntHMtu  I^mait'k.  .Vn,  sani«.  Vcft..  VII.  p.  isft.  1JC2. 
TriUni  fM^ntfJoiiiuHi  Kienor.  Ifi»n.  (.'i»i|.  Viv..  p.  19.  pi.  xn.  Ak.  -- 

Shell  with  shouMenMl,  often  irn'g'ilarly  tunie<l  whorls,  with  H'ulpture  much  like  that  of  T.  fiifmre, 
but  with  strrmger,  more  n<Mlulous  longitudinal  rilis,  often  de<*idedly  humiH*d  Itehlnd  on  the  l»ody  whorl; 
varices  strrmg;  «»uter  lip  very  heavy;  ajierture  .'<niall,  usually  with  a  double  row  of  teeth  within;  inner 
lip  wrinkle<t.  plaite<l;  canal  nunlenite,  Tei'urvefl.  (*oior  dirty  white  to  re<ldish  ash,  faintly  variegated 
with  bmwn.  theaiK*rture  n»<ldish. 

I^ength.  !K1:  diameter,  40  mm. 

Arroyo:  IVMu-e  Reefs:  Mayaguez:San  Juan,  Porto  Rim;  West  Indian  and  Indo-I*acific  regions. 

Another  abundant  and  variable  s|x*cies,  with  a  distrilnition  ov«*r  the  same  area  as  the  last.  It  has 
a  more  distinctly  angle«l  shoulder,  heavier  varices,  stmmrer  longitudinal  knoblie^l  ridges,  and  a 
smaller  ai^erture  than  the  7*.  pUenre,  though  the  two  have  many  characters  in  njuimon. 

Lampusia  cynocephala  Laman'k. 

Triton  r »»*»'* itholum  Ijumnrvk,  An.  wins  Vert.,  vn.  p.  IM.  IWJ. 
Triton  rinumtfthitJIn*  Ktfvc.  Coiirh.  I<-*m..  n.  pi.  vni.  fi>c.  26,  IhM, 

i^uebrailillas;  San  Juan,  Porto  Riot  Kiundlm-h  i:  West  Indies;  Indo-Pacific  region. 

Genu  LOTORIUIE  Moatfort  1810. 
liOtorium  femorale  IJnnH.'us. 

MHTfjf'  montif  Linn:oii9,  Syst.  Nat.,  cd.  x.  p.  749, 17.V. 
Triton  fi morale  Reeve,  Conch.  Icon.,  n,  pi.  vn,  fiK.  22,  IM  t. 

^layaguez;  Quebradillas;  San  Juan,  Porto  Rico  iGundlach) 

F.  C.  B.  1900-27 
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Familj  CASSIDIDiC. 

Oenai  CA88I8  Lamarck,  1799. 

Shell  ovoifl,  inflated,  ^^^nerally  ))earing  irregular  varifes;  Hpir«  nifxlerate  to  low;  aperture 
elongated,  the  outer  lip  rt»flecteil  and  den ticulatetl  within;  colunieila  callouH,  writikleil  or  nodulous; 
(»nai  short,  very  sharply  nxrurved;  oiienrulum  elongate  or  MMuiiunar;  nucleus  lateral  and  median. 

Subgenus  (^asbis  b.  s. 

Cassis  tuber osa  Linnieus. 

Buccintim  tubenumm  LinnK.'Us,  Syi*t.  Nat.,  eil.  x,  p.  736, 1768. 
OastU  tttberom Reeve, Conch.  Icon.,  v, pi.  in,  fig. 7, 184^. 

Mayaguez,  Porto  Rico  (Gundlach). 

Cassis  flaxnmea  Linmeus. 

Burrhiuni  JInmmnim  LinnH'UN, S>>t.  Nat., e<l.  X,  p.  736, 1758. 
i)nMiii  Jlammea  Reeve, Conch.  Icon.,  v.  pi.  v,  fig.  12, 1848. 

San  Juan,  Porto  Rico  (Gundlach). 

Subgenus  CvFRiUXWHsis  Stutchbury,  1837. 
Spire  short;  ajierture  straight;  varices  reiluced  or  wanting;  no  oiierculura. 

Cassis  testiculus  Lin  mens 

Buccinum  taticultus  LinnieuH,  Syst.  Nat. .  cd.  x ,  p.  736. 1768. 
Ccuu*i»  f€9ticulus  Reeve, Conch.  Icon.,  v,  pi.  iv,  fig.  10. 1848. 

Shell  olwvate,  with  low  spin*  ami  n»unde<l  shoulder,  covere<l  with  narrow  longitudinal  rilw,  which 
are  more  or  less  l)n)ken  by  shallow,  wide,  distant,  revolving  furrows.  lk«i<les  this  the  whole  surfai*e 
is  covered  with  micniscopic  revolving  threatls;  outer  lip  thick,  reflexes  I,  t<N)the<l  within;  there  are 
often  (me  or  more  faint  vari<x^  on  tlie  IkmIv  whorl;  fuirietal  wall  ^'ovennl  with  a  heavy  callus,  which 
extends  well  over  the  l>ase  of  the  shell;  columella  wrinklo<l.  C!^)lor  |»ale  re^ldish  or  rosy  bro>*ni,  with 
dark  squarish  or  lunate  blotches  on  the  revolving  ridges;  outer  lip  white,  with  buff  bands  across  it, 
which  bei*ome  blackish  on  its  ba<'k. 

licngth,  60;  diameter,  40  mm. 

San  Juan,  Porto  Rico,  one  fine  young  shell. 

Sul)genus  Skmicashih  Monrh,  1852. 

Spire  rather  prominent;  whorls  with  spiral  sculpture;  a|)erture  large;  lip  reflexed,  plicate; 
columella  plicate  and  nodulous. 

Cassis  iuflata  Shaw. 

CriMit  infiala  Shaw,  Nat.  M1j«c..  vol.  xxii.  pi.  969, 1812. 

Shell  rather  short,  solid,  scarcely  olwvate,  witli  a  moderate,  sharp  spire,  the  whorls  of  which 
are  hardly  rounde<l,  the  S(!ulpture  consisting  of  narrow,  rather  distant,  revolving  grooves  croeseci  by 
more  or  less  develoi)e<l  longitudinal  ribs,  making  the  spire  and  sometimes  the  iKxly  whorl  cancellated. 
Outer  lip  thick,  reflexeil  and  becoming  very  heavy  with  age,  strongly  ridged  within;  columellar 
callus  strong,  granulate  without;  plic^ite  within.  Color  purplish  or  bluish  white,  sometimes  tinted 
brownish,  with  revolving  rows  of  darker  square  sj^jts. 

Length,  60;  diameter,  40  mm. 

One  young  shell  was  taken  at  Mayaguez. 

In  general  the  specimens  found  al<mg  the  shore  are  <lead  and  blea<;hed  to  a  uniform  wliite. 

Oenai  8C0N8IA  Gray,  1847. 

Shell  elongate  oval,  with  revolving  striaj,  l)earing  a  single  varix  oppcxsite  the  outer  lip;  c^-anal 
Bhortj  slightly  reflecterl;  inner  and  outer  lips  plicate. 
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Sconsia  striata  Lamarck. 

fMMfittrin  tttrintn  I>imarfk.  An.  miim  Vert.,  vii,  p. 216. 1822. 
iXifxHarin  Mriahi  Reeve.  Coneh.  Icon.,  v,  pi.  i,  flgr.  2. 1M9. 

Sliell  H4)li<l  ovate,  cloeely,  ppirally  striate,  luade  somewhat  deiriissate  by  <ii8tiiK>t  jrrowtli  lines; 
suture  <leei>;  a|)erture  rather  eIongate<l;  inner  and  «niter  lipn  Htronply  pHeate.  the  latter  tliickene<! 
within;  canal  t«omewhat  cievelo[)ed,  Init  nli^rhtly  reflexe<l:  crtlumellar  i-alliui  tliiek,  extending;  well  over 
the  l>a«\     Color  whiti»<h,  with  rows  of  i«(juare  brown  spot*?. 

lA>n)^h,  4o;  diameter,  25;  of  a|:»erturean<l  eanal.  35  mm. 

Mayajyruez  Harlior,  one  very  youn^  and  one  partly  >?r«)wn  shell  in  ba^l  condition. 

The  alHive  measurements  are  taken  fnim  a  line,  perfectly  fresh  shell  in  the  National  Museum 
colU-i'tion. 

Oenai  LAMBIDnnC  Link.  1808. 

Shell  solid,  su1)eonical,  <*overe<l  with  rev(»lvin)r  rows  of  stnmg,  warty  nrMlul'es;  spire  varyinjr 
fn»m  low  to  mo<lerate;  outer  lip  dei'idetlly  thickene<l.  dentate  within;  canal  short,  scan-ely  ret*ur\'ed; 
columellar  callus  extending;  over  the  Imsi'  of  the  shell,  no<hilous. 

I«aznbidiuni  oniscus  Linmeus. 

StftniihtiK  tiHiM'UJi  ljiiii:i*us,Sy?<t.  Nal..eil.  XII.  p.  1210. 17tV7. 
OniM'in  ,tni»cint  Reeve. <'on<  h.  I<i>n.,  v,  \*\.  i.  fig.  1. 1M9. 

Shell  olK*onic.  with  low  spire,  its  whorls  havinjr  a  rather  sharp  shoulder  which  is  S4inietinies  nearly 
suHMith,  at  others  si-ulpture«l  with  revolving  striae  and  often  mxlulous;  on  the  Inxly  wlu»rl  are  3 
rt»volvinjr  n>we  of  stnmjr  tul>ercles;  outer  lip  thickeneil,  slightly  aw-endhig  the  spire,  swollen  within  and 
without,  loothe«l,  sometimes  cut  away  Ixdow;  columellar  callus  strong,  finely  pustulous.  Color  whitish, 
varitnnite<l  with  bn)wnish<ir  dark  gray,  outer  lip  dotte«l;  af^erture  white;  callus  white  or  pur])lish. 

I^ength.  23;  diameter,  15;  length  of  aperture,  23;  gn>att»st  widtli  of  a|ierture,  2.5  mm. 

Hiuares;  (iuanica;  Agiuulilla;  Ponce,  Porto  Rii-o;  Knsena<la  Honda,  Culebra. 

Family  DOLUD.-E. 

Oeaiis  DOLniM  Lamarck,  1801. 

Shell  large,  thin,  iiiMate<l.  globular:  spire  short;  whorls  spirally  sculpture*!;  aperture  very  large; 
li)»  tiMtthcfl  and  riilgeil  intenially:  cidumellar  callus  retlexeil:  l»asal  notch  obli(jue,  large. 

Dolium  perdix  Linnn'us. 

HurriHum  jtfniU  Linn»iL<«.  Syst.  Nat..  e<l.  x.  p.  7H1,  17.V». 
Ihtlium  It*  nlU  R^-evr.  Coneh.  Icon.,  v.  pi.  vi.  fig.  9,  1M9. 

Shell  somewhat  oval,  with  rather  elevate<i  spire,  the  whorls  Ix^ing  rounde<l;  suture  deep;  surface 
wulpture<l  with  narrow  revolving  gnxives,  which  are  generally  rather  widely  si>ace<l  and  with  faint, 
revolving  strije;  this  is  sometimes  reticulated  by  the  growth  lines;  outer  lip  s<'an'ely  thickene<l,  l>asal 
notch  shallow,  wide;  l»ehind  the  reflexe<i  curvwl  columella  there  is  an  umbiliciLs.  Color  bn>wnish  or 
purple  bniwn,  the  grooves  often  whitish  and  the  ridgee  marke<l  across  with  lunar  white  markings. 
Sometimes  it  is  only  faintly  marked  with  white  si)ots. 

lAMigth,  KM);  diameter,  110  mm. 

Arroyo;  San  Gen>nim(»,  Porto  Rico,  one  worn  and  bn>ken  shell  fn>m  ea<'h  locality:  West  Indian 
an«l  Indo- Pacific  regions  generally. 

Bolium  ^alea  Linim'us. 

HtirriiiHtn  (fittn  Liiin;i-u«.  .Sy»t.  Nat.,  c<l.  X,  p.  TIM,  17,V». 
lutlinm  tjaha  Reeve.  Conch.  Icon.,  v,  pi.  i.  1M8. 

Shell  nearly  globular,  with  shar|>-iM>int(Ml  spire  rising  but  little  a^j«>ve  n>unde<l  outline;  whorls 
roundnl,  R'ulptureil  with  distant  n*v< living  grooves;  suture  •h'ep:  outer  lip  a  little  thickene*!,  crenate  on 
its  i^lgc.  showing  the  ri<iges  and  gnnives  within;  liasal  notch  nuMlerate;  there  is  an  umbilicus  l)t»hind 
<*olmnellar  reflation.     Color  whitish  or  fulvous,  spire  darker;  columellar  area  with  brown  stains. 

l>ength,  200;  diameter,  160  mm. 

Mayaguez,  one  young  specimen:  West  Indies  and  Mediterranean. 
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Family  AMPHIPERASID^. 

Genu  VLXnCVS  Montfort,  1810. 

Shell  solid,  elon^^te-i'lliptical,  the  narrow  aperture  ninniii^  its  entire  length;  aperture  eilentuloiis, 
or  nearly  8o;  there  w  a  strong,  elevate<l,  hlunt  ridge  running  acrn>8H  tlie  l>ack  of  the  shell. 

tntixnuB  ^bbOBUs  Linnaeus. 

JUUin  gibbttm  lAwnwxw,  SvKt.  Nat.,  i«d.  x.  p.  T26, 175R. 

Orulum  ifibbomun  Kci've.  (?omrh.  Icon.,  xv,  pi.  Vll,  flur.  32.  1865. 

Shell  Holi<i,  narrower  al)ove;  spire  enrolled  with  the  shell  and  eonipletely  concealed  under  a 
heavy  caltuH;  aperture  reaching  the  entire  length  of  the  shell,  narrow  al)ove,  somewhat  wideneil 
l)elow;  outer  lip  thickeneil,  nniooth  within  and  without,  archtnl  over  the  upper  en<l  of  the  shell,  where 
it  is  slightly  canaliculate;  dornal  ridge  high  and  strong,  placed  a  little  a})ove  the  (*enterof  the  shell 
and  running  stjuarely  across  it;  Ijase  soniewliat  i>analiculate,  tlie  sincKith,  thick  columella  slightly 
trunc^ated  h)elow.     Color  whitish,  the  sides  and  en<ls  rich  cream  or  buff  c<»lor. 

Length,  25;  diameter,  14  mm. 

Aguadilla;  Mayaguez  Harbor,  Porto  Rico;  also  Wet?t  In<lian  n»gion,  Florida  Keys,  etc 

Family  CYPRiCIDiC. 

Oenui  CYPR£A  Linnnni,  1758. 

Shell  ovoid,  infiateil,  enrolled,  covere<i  with  brilliant  enamel;  spire  conct»ale<l  by  the  last  whorl, 
or  very  shc^rt  and  covered  with  enamel;  aperture  elongateti,  narrow,  funiisheil  with  a  short  (*aiial  at 
each  end;  lip  inflected  and,  with  the  columellar  Uirder,  dentate. 

Oyprada  exanthema  Linnicus. 

(■yjtrxa  ('JMiUhtiiui  LiiinasuH,  SyKt.  Nat.,  eil.  xii.p.  1172,  1767. 
Cijprwa  tjrtirUhema  Reeve,  Ck)nch.  hron.,  ni,  pi.  v,  fig.  16, 1848. 

Shell  rather  elongate^!,  sul)cylin<lrical;  aperture  slightly  curve*!,  a  little  wider  lielow;  inner  and 
outer  lii>s  well  mine*!  alK)ve  the  spire,  and  se])iirate<l  a)H)ve  by  a  niunde*!  canal;  lx.»low,  the  outer  lip 
and  (rolumella  project  each  in  a  flattene<i  pnx'css,  with  a  nhort,  ojK'n  canal  l)etwet»n;  teeth  moderately 
strong,  very  dark  l)rown.  Color  |)ale  chocolate,  varying  to  tawny  on  the  l«u'k,  with  numerous  rather 
large,  romi<l,  whitish  siK>ts.     The  meeting  line  of  the  1oIh*s  of  the  mantle  is  whitish  and  straight. 

Length,  100;  diameter,  50  mm. 

A  single  sfKicimen  in  very  liad  condition,  without  locrality,  was  obtaineil  In*  the  Fixk  Hairk 
exi)edition. 

A  variable  Hi)ecie8,  which  pn>l>ably  in(rludes  the  Ctfpr.ra  rrrrm*  of  Linnaeus,  a  larger,  more  inflated 
shell,  with  sinaller  8i)ots.     The  latter  is  n»i>orte<l  from  Porto  Rico  ))y  (iundla(!li. 

Cypr»a  cinerea  Gnielin. 

Cyprtm  churta  (jineliii,  Synt.  Nat..  p.:M04. 17*.»2. 

Cifi»rira  Hmna  Rw;ve,(-oiirh.  Iwni..  in,  pi.  xxii,  fig- 1*24. 1816. 

Shell  somewhat  olnivate,  ventricot-e,  inner  and  outer  lii»H  not  gn»atly  elevatt»«l  alK>ve;  teeth  short, 
UHxlerate;  back  ashy  brown,  with  two  faint  lighter  bamls,  and  often  sprinkle*!  with  black  dots;  sides 
and  liase  purplish  flesh-i'olored;  interstices  Ijetwwn  the  tt^th  purplish. 

Length,  \^\  diameter,  20  mm. 

Mayaguez  Harbor;  Aguadilla,  Porto  Rico;  several  ))adly  worn  shells. 

Oypr»a  spurca  Lin  mens. 

Cyprxa  rjturca  Liiiiiiriis,  HvHt.  Nat., ml.  x.  p.  ?24, 1758. 
Ci/jtrtea  «}mrcii  Reeve,  Conch.  Ie<»ii.,  iii,  pi.  xiv,  Hg. tis,  1815. 

Shell  ol)ovate,  more  or  less  inflale<l;  lijis  not  greiitly  phkIuccnI  aU>ve;  ajH^rtun*  slightly  .d^urved,  a 
very  Uttle  wider  V)elow;  tc»eth  rather  stn)ng,  short;  sides  ]>itt«Ml;  ba<"k  whitish  or  buff,  cloudeil  and 
mottle<l  with  fulvous  yellow,  the  pits  and  sides  often  siwtted  with  brcjwn. 

TxMigth,  l^'j  diameter,  18  mm. 

Aguaililla,  Porto  Rico,  six  worn  shells. 

These  siHHiimens  are  probably  the  vtini'ty  Jiareoh  I.4iuiarck,  but  are  too  mtich  worn  to  1h»  identified 
with  certaintv. 
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Family  TKIVIID^ 

Geniis  TBI  VIA  Gray,  18S2. 

.'^holl  generally  .omallt  oval  or  oU  vate,  inflate<l,  enrolletl,  trannvereely  crrMive*!  an«l  riilgeil  alwve 
and  U*low,  with  a  loncritiKlinal  tloreal  fum>w,  jH'an-ely  shinintr;  a|H'rtun*  loni;.  narrow,  ftcanvly 
iranaliculate  al>«>ve  or  Ijeluw.     AiiaU>niy  ver\'  tlb<tin<'t  fn>ni  that  of  ^'i//"'*'"- 

Trivia  pediculus  LinnMMif^. 

Clfpnvn  itftiiruluji  Linna'iui.  Syrt.  Nat.,  ed.  x.  p.  714. 17.V5. 
r!/i»r:tn  imiiicHhiA  Riwe. Coiu'h.  li-on..  ill.  pi.  xxili, fi|r.  131.  IMi'.. 

Shell  rathtr  imlid.  Mltovate.  inflateil.  with  a  deep,  straiirht,  lon^itiKtinal.donal  furrow,  from  wliich 
ptmng.  snhrailial  riilge^  run  over  the  shell  and  extent!  int^)  the  afierture;  tlinfie  aiv  snhnoduloib*  at 
the  dorsal  fiim>w:  inner  and  outer  lipn  thirkene*!  ><oniewhat  around  the  Itas(>:  tlie  ^yox^?  Iii*tween  the 
ridi^.'s  alM>ve  and  Mmw  i.«  faintly  wrinkle<t  ami  niirlnl«>u.*i.  i'olnr  purplish  bn»\in.  with  a  dark  ^\hiX  at 
each  end  of  the  dorsal  furrow  and  anotlier  mi  each  sitle  of  it  at  the  middle;  thene  H|M»t><  vary  iiinrh  in 
sha|ie:  the  Ikij^*  is  ^nioky  tinte«l. 

I>>ngth,  15;  diameter,  11  mm. 

Amuulilla.  P<irtr»  Rier*.  Ht»veral  line  shells:  \Vt»st  Indit'ii;  FKiriila. 

Trivia  quadripunctata  Gray. 

Trirhi  i/mviriftuurliUtt  iimy.  Zoiil.  Jnum..  ni.  p.  :*>».  I'CT. 

(*5//"  ;< «  'fitflriiiHHiiithi  Kit-ve,  <*onoh.  Inm..  in.  pi.  x  x v.  tiK.  Ui'i.  1M»;. 

Shell  .«iniall.  nlNivate.  slightly  elongate«l;  ilonul  irnHive  well  marke«l;  transvente  ridges  tine, 
slightly  niMlnlous  near  the  gnxive.  with  nuinemus  intenne«liate  ijnes  whieh  only  rvsu'h  fiart  way  up 
the  Itfiek;  nuter  lip  thiokene<l.  Odor  purplish  pink,  often  tinte«l  darker  on  the  extremities;  on  eaeh 
side  <»f  the  dorsal  groove  there  an*  two  ilarker  spota<.  and  these  four  s|M»ts  funn  a  zigzag  n»w. 

length.  S;  diameter,  5  mm. 

.\guu4lilia,  P<»rto  Kiiii.  one  shell. 

Trivia  quadripunctata  var.  rotunda  Kiener. 

#.'y;*r.*n  nttHmln  Kieiu-r.  Ton.  Vlv..  p.  141.  pi.  I.III,  fig. 2. 

More  glolMise  than  the  ty|)e.     Mayaguez.  Porto  Rii*t>,  two  shells. 

Geaiis  BBATO  Biuo.  1826. 

Shell  small,  subpyrifonn  or  sulNival.  (M>lishe<l;  spire  always  visible,  t'onicral;  last  whorl  lar^ge; 
afM'rtun*  nearly  straight,  nam^w,  nearly  as  long  as  the  shell;  outer  lip  thiek.  thicker  in  the  miildle, 
tiMitlH^l  within;  eolumellar  area  siimetimes  touthe«l  or  plicate;  liasi*  notohe«l. 

Erato  mau^riee  <iray. 

»i/'i  HMnj/fT/.r  Gray,  in  .^Miwc-rby.  Conoh.  Illaxtr..  p.  IT.  pi.  vii.  fisr.  47.  iKtL 
A'mi/m  waw/^rur  Tr>-«in.  Man.,  v.  p.  9.  pi.  iv.  tifts.  4*J.  43. 1N<1. 

Shell  small,  pyrifonn.  with  a  mo<lerate  spire  and  tlattene«i  whorls;  a|ierture  narrow.  li»ng.  nearly 
straight,  and  not  spre:id  Ih^Iow;  the  lip  much  thickene<l,  slightly  as^'endint?  the  spire  anil  heaviest  in 
the  middle,  faintlv  ttMitheil  within;  oolumellar  area  sm<Mith.  feeblv  plicate  at  Ixi.^;  c^inal  si»mewhat 
drawn  out.  tnineaie.     Color  gray  or  livitl,  often  tinte<l  gret*n,  the  lip  whiti.<h. 

l^ength,  '>:  diamet<'r.  :io  mm. 

Mayaguez.  Port«»  Rioo,  two  worn  shells;  West  Indies;  Flt>rida. 

Family  STROM  BID.£. 

Subfamily  STROMBINA. 

Geaui  STBOMBUS  Limueiu.  1758. 

Shell  ovoid,  smooth,  tulx»reulous  or  spinous,  inifkerforate,  soliil.  i-<»vere«l  with  an  epidermis;  spire 
with  nunieroib*  whorls.  elevate«l;  aperture  loui;,  with  a  notch  at  the  lia.**e  and  one  on  the  outer  lip 
aiNjve  the  liast*.  somewhat  canaliculate  alNive;  lip  thickene«l.  ililate«l;  coluniellar  )M>nler  simple, 
enstuieleil;  <iiien*ulum  unguiculate.  its  e«1ge  mugheneil  ur  t<M>thed. 
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StrombuB  ^gras  Liiinieus. 

Strombim  gigcu  Linneeus, Syst.  Nat.,  vd.  x.  p.  745. 1758. 
Strombfut  t/igaa  Reeve,  Conch.  loon.,  vi,  pi.  ii,  fig.  2,  iHftO. 

Shell  with  al)Oiit  twelve  whorls,  whi(;h  are  eonc^ve  on  the  spire,  l)eing  furninhed  with  a  ridge 
near  the  iMiHe  that  on  the  later  onen  iKH^oinefl  ikmIuIoiih,  the  noiluleH  of  the  laj»t  two  wliorln  strong  anil 
spiked;  the  Hurfaoe  ha«  faint,  revolving  s<*ulpture,  which  Honietinies  develops  into  low,  indistinct  ridge8 
on  IxKiy  whorl;  outer  lip  greatly  ex|mnded«  rising  ahove  into  a  rounde<l  or  somewhat  pointed  wing  su* 
high  as  or  higher  than  the  spire;  lip  notch  large,  near  Imujc;  l)aHal  not(*h  wide.  The  shell  is  (rovereil 
with  a  horn-colored  epidermis  which  often  jK^els  and  falls  off;  the  shell  is  huff-coloreil  to  tawny;  ont«r 
lip  pale  pink,  l^eooming  deep  pink  within  the  a|)ertnre;  columella  and  {varietal  wall  rich  pink. 

Length,  25;  diameter,  20  cm. 

Arroyo;  San  Antonio  Bridge,  San  Juan;  Ponce  Reefs,  Porto  Rico;  Ensenatia  Honda,  Culebra, 
many  young. 

A  magnificent  shell.  The  animal  is  ustnl  extensively  for  fornl  thnmghout  the  West  Indian  region, 
and  the  shells  are  manufacturtMl  into  came<»H  and  sometimes  pnxiuce  valuahle  pearls. 

Strombus  pugilis  Linnteus. 

Strofiibu*  pttftUi*  Llnnteutt,  Syst.  Nat.,  ed.  .x ,  p.  744. 175R. 
Strombun  piujilh  Reeve.  Coneh.  Icon.,  vi.  pi.  xvi.  figs.  39-41. 1851. 

Shell  with  aVjout  eleven  whorls,  which  are  si'ulpturiMl  with  revolving  threiuls  on  the  spire  and 
the  Imse  of  the  body  whorl;  earlier  whorls  with  line,  longitudinal  rilw,  which  generally  develop 
into  nodules  later,  and  into  spines  on  the  last  two  whorls;  outer  lip  slightly  thi<*kened,  winge<l  and 
projecting  forward  alx^ve,  widely  spread,  with  an  o]»en  (tanal  next  to  the  spire,  notched  lielow 
somewhat  above  the  l)ase,  the  base  also  notche<l,  the  shell  U^ng  very  thin  at  this  part;  cohnnellar 
callus  covering  the  base  of  the  shell.  The  shell  is  covertnl  with  a  rather  thick  epidermis,  under  which 
it  is  bn>wnish,  reddish,  orange,  or  straw  colore<l,  the  ajxirture  and  base  l)eing  brilliantly  colored. 

Length,  80;  diameter,  55  nmi. 

Mayaguez;  Playa  de  Pontre;  Boqueron  Bay,  I*orto  Rico. 

An  abundant  and  variable  species,  which  is  sometimes  destitute  of  spini^,  and  this  fonn  (TUieliii 
called  S.  ukUtm.  In  most  of  the  West  Indian  forms  the  spines  staml  at  right  angles  to  the  axis  of 
the  shell.  In  a  majority  of  the  Floridian  siHH'imens  they  are  less  <leveloi)tHl  and  i>oint  upward. 
OccaMonally  the  shell  is  straw  colored  or  nearly  white  within;  in  some  of  tlie  Floridian  shells  the 
interior  is  blue  purple,  and  without  it  is  sometimes  variegatcH.!  with  zigzag  lines. 

Specimens  tend,  in  the  West  Indies,  towanl  a  smaller  size,  more  prominent  sjiines,  and  a  |kale 
salmon-pink  tint,  the  more  s<^)uth.»rii  and  e^istern  the  hMtality  from  which  they  come. 

Strombus  costatus  Gmelin. 

Strttmbtu  cftMaiun  Gmelin.  Synt.  Nat.,  p.  .STi'JO.  1792. 

Stronilnut  arcipitrinus  Rci^w,  Conch.  Icon.,  vi,  pi.  vii,  tig.  1'.!,  1J<.^»0. 

Shell  S4Uilptnrwl  with  low,  revolving  ridges,  which  l>ecome  mere  threails  on  the  .spire;  whorls  of 
the  spire  nearly  flat,  with  (HX'&sional,  irregular  tulwrclcj^;  on  the  bai*k  of  the  shell  at  the  shoulder 
there  are  several  strong  tul)erck«  or  knol)S,  and  1k»Iow  these  on  the  Inxly  whOrl  the  surface  is  pinehe<l 
up  into  wavy  folds;  lip  very  thick,  smooth;  the  subl)a.sal  noti'h  wide  and  sliallow;  hasal  notch  shallow. 
Color  white,  souietinu^s  marbled  indistinctly  with  brown. 

length,  160;  diameter,  110  mm. 

Culebra  Island,  one  a<lult;  Mayaguez,  one  young;  Agua<lilla,  Porto  Ri<M)  ((iundlach);  Wi^st  Indicis. 

Strombus  bituberculatus  I^imanrk. 

StrtrtubHubitubfrculiUus  IjHUiarek,  .\n.Hans  Vert., vii.  p.iCJ.  1822. 
Stroinbtui  NtnlxrcnhUiuf  Reeve, Conch.  Icon.,  vi.  pi.  xili,  11k>».  30  a. b,  1«51. 

Agua<lilla;  (^uebradillas;  San  Juan,  Porto  Rico  (Ciundlach). 

Strombus  gallus  Liimieus. 

strombus  galins  Linnteus,  SyHt.  Nat..  e<l.,  x,  p.  743.  1758. 
StnmbHS g(iUu8  Reeve,  Conch.  Icon.,  vi,  pi.  ix.  tig.  18,  IHTM). 

Aguadilla,  Porto  Rico  ((jundlach). 
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Family  TRIFOUID.^. 

Oenu  TSI70BI8  Deihmyei  {em.),  1884. 

Shell  Hinall,  tiirriculated,  8haq>-pointe<l.  niaiiy-whorlwl,  generally  nnb*tral;  aperture  snialK 
teniiinate«l  by  a  slinrt  canal,  and  usually  with  a  8niall  t^nal  at  or  m«r  the  ftosterior  angle  r»f  the 
a^iertun*:  n|ien*uluin  |wu<'iHpiraK  nuclem*  ^ulx^ntral. 

Subgenus  Triforis  h.  p. 

Triforis  turristhoxnaB  Dillwvn. 

Turho  turhMlhomar  f'hemn..  Conch.  Cub..  XI.  p.  aiO.  pi.  rcxill.  figs,  .ViJ  a-il.  1796:  Dlllwyn.  Dtwrr.  Cat.  Reo..«h..p.«7S,lsiT. 
OrithiuM  {  Tripftorn)  luinibiU  C  B.  AdaniN  C<mtr.  to  (V>nch.,p.  118.  1*»50:  Tryoii,  Mun..  ix.  p.lw»,  pi.  XXXIX.  figr.5d,  18K7. 

Shell  reversed,  with  aN.mt  sixteen  whorli?  which  increase  slowly;  the  suture  is  nrit  iiupreaFied 
and  the  whorls  are  «-ul|>turwi  by  two  revolving  rows  of  strong  nodules,  the  upper  n>w  white,  the 
lower  chooolate-oolonil;  the  two  rows  of  no<hiles  cover  the  entire  surface  r»f  the  whorls  and  are 
si*|tarat(Hl  fn^iii  each  other  ami  at  the  suture  by  a  gnM)ve;  last  whorl  smaller  tlian  the  penultimate 
one;  a|>erture  sul)orbicular,  very  small,  with  two  small  canals  which  are  deflected  nearly  at  right 
angles  to  the  axis  of  the  shell  ami  aiv  opi*n  only  at  the  extremity. 

l^ength,  6;  diameter,  1.5  nun. 

Mayaguez.  Porto  Rico,  one  shell  with  the  aperture  broken. 

Baetira  KASTOnA  Hiads. 
Triforis  melanura  C.  B.  Adam.H.     Plate  58,  fig.  7. 

Orilhiiiin  m^lanuni  r.  B.  Adain5.  Coiitr.  to  Conch.,  p.  117.  liiSO. 

Shell  reverse<l,  slender,  conic,  the  8i<lea<  regularly  sloping  to  the  apex;  whorls  about  fourteen, 
sculpture<l  by  three  revolving  rows  of  nodules,  which  are  arrangeil  in  slightly  oblique  rows  longi- 
tudinally, the  sutural  furrow  the  <leepest;  the  middle  row  of  nodules  is  a  little  smaller  than  the  others; 
a|ierturi*  small,  last  whorl  terminating  abruptly;  tstnal  short,  turning  slightly  to  the  right.  Color  snow 
white  except  the  apex,  which  is  dark  brown. 

Length,  5;  diameter,  1.25  mm. 

Mayaguez,  Porto  Rico,  one  young  shell. 

Triforis  intermedia  C.  B.  Atlams. 

OrithtHtH  I  Triphttrai  itttif^rHUttium  C.  B.  Adams.  Contr.  Conch.,  p.  119.  IhSO. 

fyrithinHi  /HrriVAotfiA' d'OrbiKiiy.  Mull.Ciiljana.  ii.  p.  1-Vi.  pi.  xxiii.  Hgs.  10.  12.  1M.S:  not  of  Dillw>-n.  1S17. 

Shell  with  about  sixteen  whorls,  the  lower  part  nearly  cylindrical,  the  upper  somewhat  concavely 
sloping  to  the  sharp-pointed  nucleus,  with  two  revolving  rows  of  nodulen;  on  the  l<xwer  whorls  the 
s|»a<*e  lietween  the  rows  is  widene<l  and  has  an  intenne^liate  revolving  thread;  suture  deep;  tube  at 
the  liase  nearly  opposite  the  aperture,  pointint;  obliquely  downwanl.  The  upper  row  of  nodule« 
is  reddish  brown,  the  lower  is  white. 

Length,  6;  diameter.  2  nun. 

Mayaguez,  Porto  Rico,  out*  young  shell. 


Triforis  samanap  Dall..    Plate  54,  fig.  IK. 

Trijnri*  [Syrhnr)  mituiHir  Dall.  Blake  Report.  II.  p.  2-18.  18M). 

Shell  reversed,  white,  with  twelve  to  fourteen  whorls,  cylindri<*al,  but  with  the  apex  more  ra|>- 
idly  tapered;  sculpture  consisting  of  thn?e  coarse,  close-eet  spiral  rows  of  tubercles,  also  arranged  in 
longitudinal  rows,  covering  the  whole  whorl;  base  ha\ing  three  rows  of  tubercular  conls;  canal  short; 
a|»erture  short,  squarish. 

I>*ngth,  10;  diameter,  2.8  mm. 

Mayaguez,  one  Ijatlly  worn  shell;  Samana  Bay,  Sant4)  rv»ming«i. 

Family  CERITH10PSI1).€. 

Genu  8EILA  A.  Admmi.  1861. 

Shell  small,  with  elevate«i,  sharp,  many-whorle<i  spire,  sculpture<l  with  stroma  revolving  ridges; 
i*olumella  twisteii,  with  a  short,  truncated  canal  below;  outer  lip  not  thickene<l. 
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Sella  terebralls  C.  B.  A<lains. 

Orithium  terfbralc  C.  B  AdHDiH.  Host.  Journ.  Nat.  Hlsl.,  ill.  p. 820,  pi.  ill,  fig.  7,  1840. 

Shell  elonjjat^l,  shariviH)inte<l,  and  regnilarly  incn^atfing,  with  about  fourteen  whorls,  having  four 
regular  revolving  ridges  on  the  last  whorl  and  tlinn.*  on  the  otherH;  ridges  even  in  size,  the  space 
between  them  s('ul|)ture<l  with  (lelicate,  longitudinal  coHtii*;  a])erture  suUiuadrate;  (»uter  lip  showing 
the  ridges  and  furrows  within;  (columella  twisted;  tranal  de<'ide<ily  truntratetl;  Iwise  of  shell  concave. 
Color  brownish,  lighter  on  the  ai)ex. 

I>^ngth,  8;  diameter,  2  mm. 

Knsenada  Honda,  Oulebra,  two  shells. 

Oenai  CEBITHI0P8I8  Forbei  4  Hanley,  1849. 

Shell  imperforate,  more  or  less  cylin<lrical,  straight,  tulx^rculous,  without  varices;  whorls  numer- 
ous; a)>erture  small;  canal  short,  truncatetl,  almont  Htraight;  o|K>n'nlum  suUival,  i>ancispiral,  concave, 
nucleus  sublateral.  

Beotioa  0ERITHI0P8I8  a.  a. 

Oerlthiopsis  cryBtallina  Dall. 

CirUhioiMs  r  rryntnUinn  Dall.  Bull.  Muh.  (^onip.  Ztwl.,  ix.  IHHl.  p.  S9:  Blake  Report,  ii,  P.2M.  pi.  xx,  llsr.  3.  1JW9. 

Shell  elongate^!,  with  twenty  or  more  whorls,  the  tip  of  the  nucleus  being  lost;  there  are  three 
revolving  rows  of  strong  tulnjrcles,  that  just  l)elow  the  suture  being  smaller  than  the  other  two;  the  two 
prin(^ipal  n>ws  somewhat  widely  seitarattnl  and  having  sometimes  an  interme<liate,  niMiulous  thread; 
columella  slightly  twisted;  canal  si'an-ely  truncate  l)elow;  iMise  with  line,  revolving  line.     (?olor  white. 

Length,  10;  diameter,  2.25  mm. 

Aguadilla,  Porto  Rico,  one  imperfect  shell. 

OerithiopslB  pulchella  Jeffreys. 

OHthiopsin  jnUcltfUa  3cttmyf<.  Ann.  an<l  Muk.  Nat.  Hist.,  ii,  ISTvH,  p.  129,  pi.  v,  fljf.Haw. 

Shell  with  the  three  nuclear  whorls  sm(M)th  and  shining;  the  sul)se<iuent  whorls  have  three 
revolving  rows  of  ncxlules,  of  which  the  central  row  is  umA  prominent;  the  last  whorl  has  four  rows  of 
nodules,  of  which  the  two  middle  rows  are  stronger;  suture*  Jdeep;  ajH^rture  small,  subquadrate;  canal 
deeply  trun(»te,  sliort;  base  Inflow  the  last  row  of  lunlides  smooth,  concave.     Color,  pale  brownish. 

Ijength,  3;  diameter,  0.75  mm. 

Mayaguez,  Portx)  Rico,  one  shell. 

Cerithiopsis  pupa,  n.  sp.     Plate  58,  tig.  16. 

Shell  minute  pupiform,  vitreous,  white,  with  a  yellow-bn)wn  r«>w  of  large  no4lule8  just  behind 
the  suture*;  nepionic  whorls  missing;  sul)se<iuent  whorls  six,  with  a  row  of  small  nodides  in  front  of  the 
suture,  in  front  of  which  is  a  row  of  large  ones,  l)oth  white,  then  the  single  brown  row  fonning  the 
jwriphery;  the  base  has  thrt^  strong  sinrals,  th<»  iK)Sterior  one  somewhat  nodulous;  aiMsrture  contnu^teil; 
pillar  twisted;  (*anal  very  short,  det»p;  near  the  a|H'x  then^  are  only  two  niws  of  n(Mluk*s  between  the 
sutures,  and  the  brown  ('olor  of  the  anterior  one  is  ftH'blor. 

Length,  2.5;  diameter,  1  mm. 

Mayaguez  IIarl)or,  at  station  ()(Mi2,  Porto  Rico,  nnv  s|K*<"imen. 

This  very  pretty  little  shell  has  much  the  siuiiecolonition  as  TrijorU  tnn  iMhomse, 

BMtion  EUKETA  Koroh. 

Cerithiopsis  subulata  Montagu. 

Murrx  ftubtilnttiit  Montngii.  Tiwt.  Brit.,  .Siijipl.,  p.  115.  ])i.  .xxx,  tlK-  t>.  l^K 

Shell  with  alwuit  sixteen  whorls,  with  a  well-marktHl  sutnn>,  U'low  which  is  a  revolving  row  of 
strong  tul)er(*les;  on  the  earlier  whorls  this  row  of  tulwn^les  is  coniiecti»«l  by  low,  longitudinal  rihe 
with  a  larger  n>w  (»f  ncKliile.**  at  the  ba.'^e  of  the  whorls;  on  i\w  lower  whorls  the  longitudinal  ribs 
iKH'ome  faint,  and  there  is  a  revolving,  niMlulous  thread  l)etween  the  two  rows  of  mxluh^s;  the  last 
whorl  has  four  revolving  rows  of  li^xlules,  and  its  hai¥^  is  concave,  with  curve<l  radiating  growth  lines; 
columella  twisttnl;  caual  rather  long;  ai)erture  sulxiuadrate.  The  ui)per  whorls  are  purplish;  the  rest 
of  the  shell  is  l>rownish  hurn-<'olonMi,  the  upjHir  row  of  nmluU^s  lK»ing  darker. 

liCiigth,  12;  diameter,  ,'J  mm. 

One  siKMiimen  was  drtnlgtHl  off  lioca  Prieta,  Porto  Rieo. 
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Family  CERITHUD/E. 

Geniis  CEBlTUlinC  Bmgnitere,  1789. 

Shell  imperforate,  turriculatecl,  inany-whorle<l,  straight;  aperture  semioval,  pn>longe(.l  into  a 
short,  i)<wterior  t-anal  alK>ve;  canal  at  the  Imse  short,  oblique,  well  marked;  lip  more  or  less  thirkeue<l; 
columella  couc^ave;  operculum  homy,  oval,  paucispiral,  nucleus  suhmarginal. 

Cerithium  alveola  C\  B.  Adams. 

Crrithium  algiftda  C.  B.  Adams,  Proc.  B^mt.  Soc.  Nat.  Hirt.,  ii.  p.  5,  IWX. 
(^rithium  (dgiciila  Tryon,  Man.,  ix,  p.  1119.  pi.  xxil,  rtg*.  81,  K2,  18K7. 

Whorls  angular  at  the  middle,  seulptureii  with  longitudinal  ri1)s,  which  are  develo(te«l  into  a 
more  or  lese  sharp  knob  where  they  cros«  the  angle;  surface  covere<l  with  tine,  revolvinjf,  raise<l 
threads;  aperture  rouiideti;  columella  c<mcave.     Color  whitish,  varii'gateti  with  fulvous. 

licngth,  21);  diameter,  9  mm. 

l*uerto  Real,  Pc^rto  Ric«>,  tw<»  young  shells;  St.  Thomas,  two  young  si>e<*imens. 

Cerithium  imcinatum  (imelin. 

Murtx  unriwUum  Ginolin.  .Syst.  Nat.,  p.  3542,  1792. 

Crrithium  unHnatum  Tryon,  Man.,  ix,  p.  127.  pi.  xxii,  figfi.  CO,  01,  1H87. 

Shell  wuth  revolving,  threail-like  sculpture,  the  middle  of  the  whorls  angular,  with  more  or  less 
perfe<'tly  develo|>e<l  longitudinal  ril)s,  which  generally  develop  iut«>  shar])  knolj»4  where  they  cro«8  the 
angle  of  the  whorls;  the  sculpture  of  the  lower  whorls  stunetimes  (H.>nsists  of  n*volving  n)ws  of  small 
nrnlules  with  intermediate  threads;  there  is  a  varix  on  the  InmU'  whorl  op|M>site  to  the  ai»erture,  and 
scrattered  varices  on  the  whorls;  upper  canal  narrow ;  columella  excavates  I;  I  lasal  canal  short,  recur  ve<l. 
Color  white,  variegate*!  with  bn)wn  or  black,  s«mietimes  entirely  white. 

Length,  22;  diameter,  10  mm. 

Fajarrlo;  Playa  de  Ponce;  Puert4>  Real;  Guanica;  .\rroyo;  B(M|uen>n  Bay;  Cabo  Rojo  light, 
Porto  Rico;  Cal)allo  Blancr>  Reef,  Vieques;  Rnsenaita  Hon<la,  €ulebra. 

A  very  abundant  and  variable  sfKH'ie*',  which  stmietimes  approaches  the  prectniing  one,  but  is 
giMierally  more  finely  sculpture<l. 

Cerithium  atratum  Bom. 

(rrithium  ntminm  Bom,  Muh.  C-ati.  Vind..  p.  324.  pi.  XI.  flffit.  17,  18.  1780. 

Shell  with  a  strong  nodulous  angle  at  the  middle  of  the  whorls,  with  a  row  of  smaller  nodules 
just  l)elow  suture;  the  two  rows  of  niKlules  sometinu»8  unite<l,  fonning  short  ribs;  surfa<*e  everywhere 
covered  with  strong,  revolving,  thread-like  si'ulpture;  upi»er  canal  small;  liasal  canal  short,  reflexe<l. 
Color  bla4*kish,  with  broken,  revolving  white  lines;  a[M*rture  bhie,  liet'oming  blackish  farther  in. 

Ix*ngth,  25;  diameter,  10  mm. 

I*uerto  Real;  Mayaguez;  Arn»yo;  I^><|uemn  Bay;  San  Juan;  Fajanlo;  Guaniira;  Poni*e,  Port4>  Rico; 
Rns<>na4la  Honda,  Culebra. 

Cerithium  litteratum  Born. 

tyrithinm  littcrtUum  Bom,  Mils.  Cam.  Vind..  p.  'Ja\,  pi.  xi,  fl|p*.  14.  15,  \1V0. 

Shell  sculptured  with  numerous  rather  tine  uimIuIous  revolving  ridges;  there  is  a  shoulder  just 
l)elow  the  suture,  on  which  the  nodules  are  often  quite  strong;  there  is  another  n<Mlulous  shoulder 
jtLst  alxive  the  liase  of  the  Ixxly  whorl;  on  the  boily  wh(»rl  nearly  opposite  the  lip  there  is  a  wide,  low 
varix;  outer  lip  thickened,  ascending  the  ])enultimate  whorl;  aperture  rather  laiige;  lower  canal  short. 
Color  white,  finely  tessellated  with  black,  the  (*(dor  pattern  showing  through  within  tlie  ai^erture. 

Ix*ngth,  20;  diameter,  11  mm. 

San  Juan;  (Tiiani«'a;  Mayaguez;  Fajanlo,  P«>rt<»  Rico;  Vieqm»s;  Culebra. 

Cerithium  litteratum  var.  semiferrugineum  I^marck. 

OriUihim  iK:nii/rrru{finfHia  Lamarck,  An.  8an<«  Vert.,  vii.  p.  7t.  1S22. 

(YrilltiHiH  itnii/trrutfiiHNm  Sowcrby.  Conch.  Icon.,  xv,  pi.  vi.  fig.  .t*,  1^65.  ^ 

In  this  variety  the  ground  is  whit<»,  sometimes  m(»reor  less  tetfi(ellat(*<l  with  brown,  and  variegated 
with  vellowish  brown. 

Vieques;  Culebra;  one  shell  from  each  locality. 
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Oerithium  variabile  0.  I).  Adams. 

Ctrithium  variabile  C.  B.  Adams.  Prtx-.  Bout.  .S<h'.  Nat.  Hl«t.,  ii,  p.  5,  1H4K. 
Oerithium  iHiriaiiiU.  Soworby.roiirh.  I<'on.,xv,  pi.  xiii,  Hg.  Ul.lMV). 

Shell  Hiiiall,  w)li<l,  with  w-arcely  rouiule<l  whorls,  whicli  an*  80ulptuiv<l  by  thrtH*  revolvinjr  rows 
of  tnlK»ixrli»8,  with  alxnit  seven  or  eight  n>wH  on  the  laflt  whorl;  opposite  the  outer  lip  there  is  a  varix, 
and  there  are  varices  Rcattere<i  over  the  whorls;  <Hiter  lip  thick,  varieos**;  a|:>erture  small.  Color 
hrownish  or  hlaekish,  often  variejfate<l  with  white. 

lA^nprth,  12;  diameter,  5  mm. 

Mayaguez;  Boqueron  Bay;  Puerto  Iltml;  San  Juan;  I*on<re;  Arroyo,  Porto  Ri<^o;  Knsenaila Honda, 
Culebra;  Florida;  West  Indies. 

Oerithium  minimum  (imelin. 

Mnrtjr  minimum  Oinulin,  Synt.  Nat.,  p.  ^XM,  ITVi. 
I\itnmUif*viinimu*TTyo\\,  Man.,  ix,  p.  ir»7,  pi.  xxxiv.  lljrK.  9-11,  18K7. 

Shell  only  incKierately  soli<i,  with  low,  longitudinal  nlm  and  faint  revolving?  ridj^es,  which  cut 
the  longitudinal  rilw  more  or  less  int^)  no<luk«.  In  addition  to  the  ntvolving  ridgt^s  there  are  fine 
revolving  threads  in  their  interstices.  The  ai>ertnre  is  rather  large;  the  liasal  canal  is  turnwl  sharply 
to  the  lt>ft.     (7ol(»r  varying  fn>m  jet  hlack  to  ashy,  variously  l>ande<l. 

length,  15;  diameter,  ti  mm. 

l*uerto  Real;  Ponct»;  San  Juan;  Mayaguez,  Port<i  Rico;  Knsc^nada  Honda,  Culehra;  West  Indian 
region  generally;  Florida. 

This  spet^ies  is  quite  clos*»  in  appearance  to  C.  rar'mhile.  It  is  generally  less  solid  antl  more 
glot^sy  than  that  s|)e(!ies  and  has  mort*  distinct  longitudinal  ril>s.  Its  aiierture  is  generally  largc^r  and  t)ie 
l)asal  canal  more  <listinctly  turnwl  to  the  left.     Still,  there  are  spe<*imens  that  are  ditiicult  to  name. 

Oenai  PTBAZUS  Montfort,  1810. 

Shell  elongate^!;  whorls  angular^  aiK^rture  snlK|nadrangidar,  ftroionged  l>elow;  canal  almost 
straight;  lip  dilated. 

Pyrazus  de^neratus  Dall. 

(Jfrithium  {Pi/raztm)  (tei^emMriaium  var.  lieitenrratum  Dall,  Bull.  Miw.  Comp.  Z<x>l.,ix.  p.  115, flg.  11,1894. 

Sh(»ll  thin,  hrightly  croloreil.  finely  spirally  striate,  warcely  s<'ulptured  longitudinally,  with  about 
six  or  seven  whorls,  whitrh  art*  slightly  shouldertnl  al)ove;  ajK»rture  subrhomhic;  outer  lip  thiu, 
dilatiMl;  c^nal  (^ten. 

lAmgth,  12;  diameter,  4  nun. 

San  Juun  IIarlM>r,  P(»rt4»  Rico,  one  shell. 

OeaoB  BimUM  (Leach)  Gray,  1847. 

Shell  small,  elongateil,  with  many  granulous  whorls,  which  liaVe  irregular  varices;  Itasal  canai 
short,  not  curvtMl;  (mter  lip  with  a  varix  U^hind;  columella  simple;  oi)erculum  sulicirtMilar,  i>aiici- 
spinil;  nm 'lens  central. 

Sul)genus  I)iast<»m.\  lU»shayt»s. 

Bittium  varium  Pfeiffer. 

Oerithium  luirium  Pfeiffer,  Areh.  fiir  NatiUK-.  1H40,  p.  '2.Vi. 
mttium  mrium  Tryoh,  Man.,  ix.  p.  152.  pi.  XX IX.  Hk.  ?«l.  lhS7. 

Shell  with  st»ven  or  eight  more  or  less  nnnuU^l  whorls,  with  a  distinctly  marked  suture; 
8<*ulpture  consisting  of  delicate,  longitudhuil,  slightly  curved  ribs,  which  are  cut  into  noilules  by 
rev(»lving  gnK>vt»s;  there  are  alnnit  three  of  thes(»  grooves  on  each  whorl;  on  the  Inxly  whorl  there 
aw  additional  gnnives  exten<ling  over  the  biisi»,  which  is  scjinrely  ntwlulous;  outer  lip  somewliat 
{Hitulous;  aperture  oval;  canal  not  produce<l,  feeble;  at  some  distan<*e  Ittwrk  of  the  lip  there  is  a 
nciarly  smooth  varix.*    C'olor  varying  from  purplish  white  to  purple  brown,  variously  clouded. 

I^Migth,  5;  diameter,  1.8  mm. 

Mayaguez,  Port4»  Rico,  one  broken  shell. 
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Beetioa  SLA0HI8TA  Dall.  IQOl. 

This  Hinall  group  of  fomi8,  which  seem  referable  to  Bittbnn^  wai»  referred  l)y  Carpenter  to  the 
Styliftrhm  of  A.  AdaiiiH,  and  the  senior  author  of  this  jiaper  followe<l  this  usage  in  several  of  his 
papers  without  investigation,  a  course  which  proves  to  U*  incorrei't.  It  seems  that  each  fauna  in 
Anieri^-a,  either  riHXMit  or  fttssil,  Atlantic  or  Pacific,  in  the  warm-ten i|)erate  or  tropic  zone,  from  the 
Oligocene  to  the  prest»nt  day,  contains  two  or  more  fonns  of  this  sort,  and  the  Hittium  elachiMum  of 
the  Paris  Basin  I*^)cene,  des<!rilje<l  by  Cossmann,  would  api»ear,  from  his  figures,  to  lielong  here.  These 
shells  are  characterize*!  hy  their  minute  pupoid  form,  the  axial  sculpture  faint  and  more  or  lens 
confiuiMl  tn  the  apical  jKirtion,  the  aperture  with  hardly  a  tnuv  of  i'anal  or  varix.  The  type  may 
1)e  taken  as  li.  ctrUhidio'ule  I)all  (Trans.  Wagner  Inst.,  iii,  p.  276,  pi.  xvi,  fig.  8,  1892).  It  may  l>e 
mentioninl  that  this  figure  is  of  an  immature  shell,  in  which  the  liasal  angle  is  much  Hhari)er  than  in 
the  aflult. 

Bittium  cerithidioide  Dall. 

?  Alnlm  ctrithiilinifU-n  Dall.  Blftke  Report,  li.  p.  ^TiR.  1J«9:  Trniw.  Wttxner  Iiwt.,  ni.  p.  27«.  pi.  xvi.  fl^.  8.  1J»92. 

Shell  with  nine  or  ten  whorls,  the  first  three  smooth  and  increasing  slightly,  the  next  three 
carinate<l  lielow  the  ndddle,  the  lower  whorls  r<)unde<l,  those  below  the  fourth  generally  having 
delicate,  curve<l,  longitudinal  ribe;  the  base  is  sinilptured  with  faint  n»volving  gnxjves;  afierturf 
somewhat  rounde<l;  columella  feebly  curvinl  and  ending  in  a  slight  Up  lielow,  I»ehind  which  is  a 
small  umbilical  chink;  outer  lip  not  thickene<l.     Color  brownish. 

Ix'ngth,  .'t.5;  diameter,  1.25  nun. 

Mayagucz,  Porto  Rict),  six  worn  and  brr>ken  shells. 

The  shells  have  a  strong  n'sendilan**  to  a  minute  CtrUhiihn  lM»fore  the  lip  has  I>ec<jme  thi<rken€*<l 
and  rertexe«l. 

Family  MODULID^ 

Genu  MODULUS  Gray.  1840. 

Shell  ]ierforate,  lenticular,  turbinate,  or  troi^hifonn,  |M>n'ellanous,  solid,  s<*ulptured;  aperture 
rounde<l;  4'olumella  arcuate,  ending  at  its  liase  in  a  sharp  torith;  ofien'ulum  oval  to  rounded, 
multispiral.  its  nucleus  suU'entral. 

ModiQus  modulus  Linnanis. 

TrnrhuM  ihimIuIu*  Liiina'iis.  Syst.  Nat.,  e<l.  X,  p.  7.i7.  1758. 

Mofl  III  tm  It  lit  irulurif  Tryon,  Man.,  ix,  p.  2l»l.  pi.  XLvni.  tigs,  91,  91,  1887. 

Shell  solid,  lenticular,  with  a  low,  rather  sharivjwinted  spire  and  a  deci<le<l  peripheral  keel,  the 
last  whorl  decide<ily  descending  at  the  aperture;  upi»er  surface  s«*ulpture<l  with  low,  revolving  ridges 
an<l  a  s**ric»s  of  rather  strong  radiating  ril)s;  on  the  liase  there  are  fn>m  five  to  eight  stntng  revolving 
ridges  sf^ffaniteii  by  deep  grooves;  \i\rti  stmngly  ridginl  within;  In^al  t<joth  of  the  columella  horizontally 
(Himprt»sse<l.     Color  white  with  small  brown  sjNits;  on  the  liase  the  six^ts  fntnir  on  the  ril)s. 

Height,  10;  diameter,  13  mm. 

lkH|ueron  Bay,  off  Humacao;  Fajanio;  (tuaniira;  Pon<»e;  Arroyo:  Cain)  Rojo  light;  Mayaguez; 
Puerto  Real,  Porto  Rico;  Ensenada  Honda,  Culebra;  Vie^iues. 

In  the  type  the  wliorls  are  nearly  flat  alH»ve;  in  the  variety  JioridnnHn  they  are  somewhat 
convex  and  radiatelv  ribbed. 

Modulus  catenulatus  Philippi. 

Tntrhu*  t^itemilatuf  Philippi,  ('hemnitz  Oonoh.  Cab.  none  Au^i^Im!,  Tntchu*.  p.  110.  pi.  xviii.  fl^.  •*.  1851. 

Shell  trochifonn,  solid,  with  a  rather  high,  sharp-pointe<i  spire  and  fiat  or  slightly  t^om^ave 
whorls,  the  last  not  des<'ending  at  the  aperture,  with  a  very  sharp  i^ripheral  keel;  liase  inflated,  but 
somewhat  excavate<I  around  the  small  umbili(*us,  s<*ulpture<l  alj<»ve  and  l»eIow  with  rather  fine, 
revolving  cords,  which  are  made  subnoduUius  by  the  crossing  (»f  the  grY)wth' lines;  liasal  tooth  sharp, 
compn*HsiH.l;  below  it  the  l)asal  edge  of  the  shell  is  excavateil.  Color  grayish  or  brownish,  with  white 
dob*  on  the  ril>s,  the  base  whitish. 

Height.  15;  diameter,  15  mm. 

San  Juan.  Porto  Rico,  three  worn  shells. 

The  species  is  abimdant  on  the  west  coast  of  tropical  America  from  Panama  northward. 
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Family  PLANAXlDi€. 

Oenui  PLAHAXIS  Lamarek,  1822. 

Shell  imperforate,  Roliil,  witli  a  thick  epidemuH,  Hpirally  Bulcate,  conical;  8pire  sharp;  apertare 
oval,  noU^hed  at  the  bane;  lip  thick,  ridjreil  within;  (rolimiellar  l>onler  with  a  ridge  or  tiibenOe  above; 
oiiercuhini  oval,  iiaucispiral,  the  nndeiiH  nearly  tenninal. 

Planaxia  nucleus  Wood. 

ttHcrinunmuHrMS  \V<»<»<1.  In«lox  TcHt..  p.  110,  No.  91,  pi.  xxni,  flsr.  M,  lH2ft. 
Plnnnxiit  iniHruH  Sowerby.  (Unich.  Icon.,  xx,  pi.  i.  flgK.  7  a,  b. 

Shell  Holid,  dark,  reddinh  brown  thnniji^hout,  with  nix  n»iinde<l  whorls  and  a  sfiarp  spire, 
Hculpturetl  throughout  with  rather  widely  8|)ace<l  gnM>vet4,  which  are  well  nmrke<l  l)elow  the  suture,  on 
the  \miie.j  and  l>ehind  the  outer  lip,  but  are  faint  elHewhere;  aiiertun*  4»vate;  lip  thick,  grooviHl  witliin; 
luiMil  notch  dee[>  and  well  inarke<l. 

I>ength,  12;  diameter,  7  mm. 

Knnena^la  Honda,  Culebni;  many. 

Planazis  lineatua  Pa  Cotrta. 

tturcinHm  lintaiuiH  I>a  Owta.  Brit.  (V)nrh.,  p.  130,  ITTfi. 
ifaiKir/ji //Mrn/M«  Sowerby.  (Nmch.  Icon.,  xx,  pi.  in,  fig.  'JO. 

Shell  Kmall,  8oli<l,  acuminate,  witli  nlightly  cronvex  whorln,  the  Hculptiire  consisting  of  rather 
widely  s]>a<*e<l  Hpiral  groovetn,  which  are  much  more  distinctly  marke<l  on  the  upi^er  spire  and  \iaae 
and  which  are  often  wanting  elsewhere  on  the  Hhell.  Ajjerture  oval;  outer  lip  very  thick,  suddenly 
antl  briefly  deflected  alH>ve;  columella  reflexe<l  into  a  lip  Inflow;  liasai  noti^h  nmnd.  C-olor  generally 
whitish  or  yelh^wish,  with  clone,  revolving  bn»wn  bands,  sometimt^  unifonn  yellowish. 

Length,  7;  diameter,  3.5  mm. 

San  Juan;  Puerto  Real;  Mayaguez;  Ihicares;  Poncre,  Porto  Kico;  Knsenaila  Honda,  Culebra. 

A  unifonnly  yellow  H|»e<Mmen  was  obtaineil  at  Hm^ares,  Porto  Rico. 

Family  VEKMETlDi£. 

Genai  YBBMICULABIA  Lamarek,  1799. 

Shell  free,  regularly  coiled  in  its  earlier  stages,  like  a  TtirrUeUn;  sulKiequently  uncoiled  and 
irregular,  o|»erculum  tilling  the  a|>erture,  horny,  circular,  ciim^ave. 

VermiciQaria  spirata  Philippi. 

Vrmiieuln»  spimtuH  rhilippi,  Arch,  filr  Naturf?.,  lK:t6,  p.  '.241. 
VrrtwiH*  ttpi  nit  u*  Try  on,  Man.,  vni,  p.  IK7,  pi.  i.v,  Akn.  9tt,  KK),  ISMi. 

Shell  when  young  cloat»ly  <Hiiled  for  the  first  six  or  eight  whorls;  these  whorls  are  smooth  and 
have  a  sharp,  pinclie<l-up  <»rina  l>elow  the  <*<Miter;  the  later  whorls  UKHune  uncoile<l  and  irrej?iilar, 
the  sculpture  consisting  of  thrt^ads  and  ridges  which  an*  nearly  |Kinill<*l  with  the  din^'tion  of  the  shell. 
C/olor  brownish  or  ])urplish  brown. 

The  s|je<*ies  S4)metimes  attains  a  length  of  ir>  cm.  and  adianteter  at  the  aiMTture  of  12  or  14  mm. 

Mayaguez,  st»venil  young  sp^^'imens. 

Oenai  PBTALOCONCHUS  Lea.  1843. 

Shell  solitary  or  a  few  clustere<l  t4>gether,  spirally  and  irregularly  twist^nl,  atlixed,  and  usually 
decussatiHl,  with  two  int(Tnal  ridges  running  spirally  along  thec<ilumella,  whitth  IxHHHne  olisolete  near 
the  apt»rture,  oi)erculum  spiral. 

Petaloconchus  erectus  l)all. 

Vrmuiu*  (PrialDCoiwhiu*)  trfctn*  Dall,  Blake  Report,  ii,  p.  '2ti2,  pi.  xxxviii,  %.  4.  1hh9. 

NudeiLs  small,  polish^nl;  early  |>art  of  shell  pn»ne,  irn»gularly  contort^nl;  longitudinally  rid|;ed 
and  in  tine  sinx-imens  deini.ssateil;  latter  jmrt  of  the  tulw  rises  vt^rtically  or  nearly  so,  is  smaller  and 
nearly  sm(M»th.     0>lor  yellowish  or  grayish  white.     There  are  two  internal  laniimc  near  the  apex. 

Height  of  erect  i>art,  alwmt  25;  diameter  of  a|H»rt.ure,  2  mm. 

Mayaguez  liarlx»r,  Porto  Kitro,  si^veral  ui>e(;imen8. 


MOLLUSCA   OF   POBTO    RICO.  429 

G«]iai  BIVOHIA  Gray,  184S. 
Bivonia  decussata  Lamarck. 

Sn^}M^*l  ff/rwJwi/M  I^innn'k,  An.  nbiim  Vert.,  T,  p.383f  1818. 

I'ermrtus  nmictis  var.  demnattu  Tryon,  Man.,  vin,  p.  170.  pi.  x  i.ix,  f\fs.  24.  INW. 

(2nel)ra<lilla2'  (Gumllach). 

Family  TURRITELLID;€. 

Geaiu  TUBBTTSLLA  Lamarck,  1799. 

Shell  greatly  elongate^i,  niany-whorled  an'l  evenly  tapering,  Hculpt!ire<l  with  epiral  Ptrise  or  ridge*?; 
aperture  rounded  or  subquadrate,  entire,  lip  thin,  externally  flexuous;  open*uhim  homy,  niultiepiral; 
nucleus  (•entral. 

Sectioa  HAU8TAT0K  HMtforL 

Turritella  varie^ta  Linna*iie. 

THrtnt  mricgatut  Linii»iu,SyHt.  Nat.,  ed.x,  p.  767,1788. 
TurrittUa  vnrifgata  Reeve.  Conch.  loon.,  y, pi.  v,  fig.  19, 1M1». 

Shell  with  nearly  flat  whorls,  but  having  the  suture  well  marke<l  by  a  nliglit  shoulder  above  and 
Mow  it;  the  sculpture  (consisting  of  fine,  revolving  threads  and  some  seven  or  eight  low  but  rather 
sharp  ridges;  aperture  varying  from  rounded  to  siiliquadrate.  Color  pale  brownish,  variegate<l  with 
indistinct  longitudinal  strigations  of  chocolate  or  purplish  bn)wn. 

length,  70;  diameter,  18  nun. 

Catona;  Fajanlo;  Calio  Rojo  light,  Porto  Kiii);  worn  shells. 


iM  TOBOULA  Gray. 

Turritella  exoleta  Liniueus. 

Turbit  fjtilftu*  Liiiiiwiiit,  Synt.  Nat.,  e«l.  X.  p.  766, 17.V». 
TurriUUa  fxvUIn  Rwve.Cunch.  h-oii.,  v,  pi.  VI,  fig. 22,  1h49. 

Shell  with  sixteen  or  seventi*en  whorls,  which  an.*  rudely  ri<lged  aU»ve  and  l>elow  and  concave 
in  the  middle:  this  i-oncave  sjiace  is  sometimes  crosse«l  by  thin  lamellae;  lower  rib  of  the  bo<ly  whorl 
double;  a|>erture  sinuate  in  the  middle  of  the  outer  lip,  sulxjuadrate.  <'olor  yellowish  white,  oliscurely 
flamc^l  with  orange  brown. 

I>ength,  60;  diameter,  15  mm. 

Mayaguez,  Porto  Rico,  two  young,  worn  sfiecimens. 

Family  LITORIMD/E. 

Genai  UTOBDIA  FtfruMae,  1881. 

Shell  im|)erforate,  turbinate,  coh)red;  a{H;rture  n»undeil,  not  notirhed  l»elow,  the  outer  lip  not 
thickene<l;  c<»lumella  flattened  or  excavate«l;  o|)erculum  homy,  paucispiral ;  nucleus  more  or  lees 
excentric. 

Baetioa  KBLABAFEX  KaUftM,  ICM. 

Shell  rather  thin,  omical,  with  iK>inte<l  spire;  surface  with  revolving  sculpture,  usually  variegated. 

latorina  siczac  Gmelin. 

Trvrhim  zu-znr  Gmelin.  Syj«t.  Nat..  p.,3.'*7, 1792. 

LiUorinn  zictnc  Reeve.  Conch.  leon.,  x.  pi.  xi,  fig. 57, 1857. 

Shell  with  scarcely  nmmitNl  whorls  and  a  well-<ietinetl  |»eripheral  ket»l  near  the  l>ase  of  the  last 
whorl;  the  whole  surface  is  covered  with  delicate,  rather  widely  space*!  grooves;  a|)erture  small, 
irregularly  oval;  the  thin  lip  extends  upwanl  alx>ve  the  keel  on  the  Ixxiy  whorl,  forming  a  canal;  liase 
a  little  pro(hice<l.  (.^olor  whitish,  with  clotH>,  sharply  detine<l,  longitudinal,  wavy  or  zigzag  stripes  of 
brownish;  sometimes  the  shell  is  faintly  l>andeil;  a|>erture  dark,  with  a  light  band. 

Ix»ngth,  15;  diameter,  9  mm. 

Aguadilla;  San  Geronimo;  San  Juan,  Porto  Rico;  Ensenada  Honda,  Culebra, 
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Litorina  ziczac  var.  lineata  Lamarck. 

PhnKiniirlla  linenta  Lamarck,  An.  Han.M  Vert.,  vii,  p.  54.  1H22. 
Littorhm  zirzdc  VHr.  linetUa  Tryon  Man.,  ix,  p.  251,  pi.  xlv,  Ak.  7. 

Shell  smoother  than  the  tyiK*,  the  whorlH  more  convex  and  lesH  nliarply  aii^rulate  at  t>ie  liase. 
Tlie  color  {)attern  is  jrt^nerally  Icsh  <listinct  than  in  the  ziczw. 
Aguatiilla;  San  J  nan;  H  nearer;  Pnerto  Real,  Porto  Rico. 

Litorina  tessellata  Phillppi. 
LUttmmiUtffUata  PhilippI,  AbbiUl.  mid  Bi^-hr..  Heft  viii,  p.  'iJtt.  pi.  v.  ttjf.  '^.  1M7. 

Shell  with  i*onvex  whorln,  whi<;h  are  Hometimen  ^li^htly  shouldere*!  aU»ve,  and  a  sharp  apex,  the 
suture  plainly  marked;  lai*t  whorl  bluntly  angulate<l  at  haK»,  sculpture<l  thn>ujrhout  with  delicate, 
evenly  spaiced  j?rcK)vet»;  ai>ertnre  irregularly  oval,  the  lip  extendinjr  above  an^lc  of  ()enultimate  whorl; 
columella  flatteneil,  ending  in  a  ridge  lielow,  liehiml  which  the  parietal  wall  is  excavate<l.  Color 
bluish  or  greenish  white,  alternating  with  s(juare,  bn)wn  tensellations,  the  tessellations  in  oblique  or 
zigzag  rows;  aj)erture  brownish  purple,  the  inside  of  outer  lip  showing  the  outside  irolor  pattern. 

Length,  15;  diameter,  10  mm. 

F^nsenada  Hon<la,  Culebra,  two  si>ei-imens. 

This  si>ecies  restMubles  L.  zirznc  in  many  ret*|¥H!ts,  but  is  rather  shorter  in  proportion,  ha.s  more 

rounded  whorls,  which  are  often  slightly  shouldered  al)ove;  the  ajK»rture  is  more  purplish  and  has  no 

w^hite  band  within. 

Litorina  angrulifera  I^marck. 

I^ofianrUa  auyulf/ern  Lamart'lc,  .\ii.  iutiiK  Vert.,  vii,  p.  54,  1822, 

Littnrina  tinihra  var.  linrntn  Tryon.  .Man..  IX,  p.  248,  pi.  XIJI,  ttfpi.  11-18.  15-17.  1S87. 

Shell  thin,  with  roun<lwl  whorls  and  a  sharj)-ix)intwl  spire;  the  surface  everywhere  covered  with 
fine,  revolving,  engraved  lines,  which  are  sometimes  so  near  together  that  the  ri<lges  lK»tww^n  theiu 
api)e4Eir  an  cl<M*e  revolving  threads;  surface  generally  slightly  decussattnl  by  the  growth  linw;  aperture 
nearly  evenly  oval;  outer  lip  thin;  coliuuella  often  a  little  excavate<l  1h»K»w.  The  color  fiattern  N-aries 
greatly',  the  gnnnid  may  In*  gray,  yellowish,  retldish,  or  purplish,  and  is  generally  markeil  with  darker, 
oblique  strigations,  which  are  often  only  faititly  defin<Ml;  eolumella  usually  tinte<l  with  violet 

IxMigth,  .SO;  diameter,  17  mm. 

Ponce,  Porto  Rico;  F^nsenada  llotida,  Culebra;  a  small,  sh»n<l<»r,  light-colore<l  variety  was 
obtaine<l  at  San  Juan,  Porto  Rico;  Wwt  Indies;  Flori<la. 

Litorina  columellaris  d'Orbigny. 

LUUtriiui  iiilniiulUiri*  ilOrbiKny,  Voy.  Am<ir.  Mer..  p.  3*.»2,  18-10:  Moll.  Cnbaiia.  I.  p.  213.  pi.  xni.  Vi^».  lM-20.  1X41. 

Shell  rather  soli<l,  sharj>-5K>int(Ml,  with  rounder!  whorls,  the  last  generally  compresse<i  or  a 
little  i*oncave  just  Ih.*1ow  the  suture,  covennl  everywhere  with  line,  revolving  threads,  and  HJiglitly 
decussatt^l  by  growth  lines;  ajH^rtun.'  sulnival;  outer  lip  not  greatly  thickene<l;  columella  wide, 
nearly  straight,  excavatinl  Inflow,  (,'olor  yellowish  to  ashy,  X\w.  uj»iH»r  whorls  marke<l  with  darker 
color,  in  t<^ssel  hit  ions,  lines,  or  clouds;  columella  purple. 

Length,  25;  diameter,  1(5  mm. 

San  Juan,  Porto  Rico;  many  young  sh(>lls;  West  Indit-s;  mainland  of  mtrthern  South  America  to 
Mexico. 

Often  ('lose  to  //.  nm/ullftniy  but  a  solider  shell,  with  a  widf^r,  straighter  columella. 

Section  LXTORDIA  •.  a. 

Litorina  guttata  Philippi. 

LUUtrina  {fittUUa  IMiilippi,  Abbihl.  iind  BoK'hr.,  ii,  p.  l'J7,  pi.  iv.  t\K.  7,  1M7. 

Quebradillas,  Porto  Rico  ((iundlach). 

Litorina  mespilum  Muhlf(>ld. 

Htiix  imttpUum  .Mulilfel«l.  Verh.  Bcrl.  Ge^.  Nat.,  I,  1H24,  ]k  219.  pi.  Vlli.  ti»f.  H. 

iSan  Jiian,  Porto  Rico  ((Tun<llach). 

Oennt  TECTABITT8  Yalenoiennet,  1833. 

Shell  perforate  or  imi>erforate,  turbinate,  solid,  8ulx.*onic,  tul>en!uloii8  or  spinoee;  spire  pointed* 
aperture  oval,  entire;  operculum  paucispiral. 
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TectariuB  muricstus  Liiitifeae. 

Turbo  muricalus  Llnnieus,  8y8t.  Nat.,  ed.  x,  p.  761, 1758. 
IMtftrina  mnricaia  Reeve,  Conch.  Icon.,  X,  pi.  il,  fig.  11,  1857. 

Shell  perforate,  with  aV)out  eight  somewhat  rouncle<l  whorls,  which  are  plightly  Hhouldere<l  ahove, 
the  prulpture  consisting  of  about  four  revolving  rows  of  wrnewhat  sharp  no<hileH,  with  fn^m  five  to 
eight  rows  of  flatter  no<hi)efl  on  the  base,  which  fa<le  out  into  mere  riiw  at  the  umbilicus;  ajierture 
ovate;  outer  lip  thickened,  scarcely  produced  at  the  Iwse;  the  umbilicus  continuing  down  the 
columella  as  a  groove.     Color  ashy,  the  interior  of  the  aperture  brown. 

Length,  20;  diameter,  15  mm. 

CalK)  Rojo  light;  8an  Geronimo;  San  Juan;  Arroyo;  Ihierto  Real;  Aguaililla,  Porto  Rit!o;  Cal»llo 
Blanco,  Vieques;  Knsenada  Honda,  Oulebra;  West  Indian  region;  Florida  Keys. 

TectariuB  trochiforxnis  Dillwyn. 

Turfx}  trtx-htformis  Dillwyn,  Cat.  Rec.  Sh..  ii,  p.  826, 1817. 

TcdariM  nodulotu*  Tryon  (part),  Man.,  ix.  p.  258,  pi.  XLvni,  rtg.  72.  lw<7. 

Shell  imperforate  solid,  with  al>out  eight  whorls,  which  are  s(Hilpture<l  witli  revolving  rows  of 
strong,  sharp  nodules.  There  are  two  rather  pronoum*e<l  rows  of  ncxlules  on  the  upper  whorls,  one 
just  W»low  the  suture,  another  lower  down  forming  a  shoulder.  On  the  last  whorl  there  are  three  of 
these  more  conspicuous  n^ws,  the  two  lower  ones  forming  a  biangulation  on  the  j>eripher}\  Besides 
tlu^se  there  are  revolving  threads  and  rows  of  small  nwlules  covering  the  entire  shell;  aperture  sulwval, 
outer  lip  rather  thin;  columella  wide,  excavate*!,  liase  pro*!^^^!;  oi>erculum  {)aucispiral.  The  shell  is 
generally  dark  lead-<'olor,  the  nodules  lighter;  ai)erture  dark  brown  with  a  white  stripe  below. 

I>ength  IS;  diameter,  13  mm. 

San  (ienmimo:  Aguaililla;  IMerto  Real,  Porto  Rico. 

This  mollusk  is  quite  common  on  the  lower  Keys  of  Florida,  and  is  often  coiifounde*!  with 
Echindht  wnhdi^a  Pfeiffer,  which  it  somewhat  resembles.  The  former  has  a  paucispiral  operculum, 
while  that  of  the  latter  is  multispiral. 

Family  LITIOPID/E. 

Oenni  ALABA  A.  Adami,  1862. 

Shell  clongat4^1,  |>ointe<l,  with  numerous  numdeil  whorls  which  may  U>  smooth  <»r  spirally  lineate, 
with  irregularly  distribute?*!  varices;  a|H.»rturt»  oval;  lip  scanvly  thickentnl,  smooth  within;  columella 
subtnincate  at  the  l>ase. 

Alaba  tervaricosa  C.  B.  Adams.     Plate  5K,  fig.  8. 

AhOfi  tirmrioMni  Morch,  Malak.  Blatt.  XXlll,  p.  .S7,  1H76. 

JiiMitnn  Urraricota  <\  B.  Adam!*,  Proe.  Bost.  .Soc.  Nat.  Hint.,  n,  p.  6.  iHl.S. 

Shell  with  alK>ut  thirteen  rounde<l  whorls  which  gradually  increase,  the  first  five  or  six  dark 
colonnl  and  smcx)th,  the  remainder  whitish  or  ashy,  often  marke<l  with  brownish,  and  sirulpture<l  with 
very  delicate  revolving  threads,  which  are  reticulated  by  the  growth  lines;  there  are  a  numlier  of 
rounde<i  varices  <»n  the  whorls;  a()erture  oval;  columella  slightly  trunirate  below. 

liength,  (>;  diameter,  2.5  mm. 

San  Juan  HarlKir,  Porto  Ricf>;  one  shell;  widely  distribute*!. 

A.  ineinmim  Adams  appears  to  Ix*  only  a  more  slender  variirty  of  tlie  same  species. 

Family  SOLARllD/E. 
Oenni  aOLABTUIC  Lamarek,  1799. 

Slu'll  widely  umbilicate*!,  ctmi<*,  depresses !,  angular  at  the  i>eriphery,  solid;  nucleus  sinistral, 
oblique,  whorls  s<'u!pturcN!;  ai)erture  sul)quadrangular;  umbilicus  funicular  l»or«len»<!  by  a  crenulate«! 
carina;  coluiuella  vertical;  o])ercu!um  horny,  spiral,  com-ave,  or  flat  externally,  with  a  tul)erclc  cm  itfl 
internal  face. 

Solarium  nobile  Hanlev. 

Sttlnrium  untnU  Hanlev,  ThcH.  ("onch..  lir.  p.  jat.  fijf.  3.'».  lSfi6. 

Umbilicus  rather  narrr>w,  <!eep,  the  crenulations  surrounding  it  very  strong;  the  suture  well 
markeil;  there  are  four  stnmg  r«>w8  of  elongated  tubercles  on  the  whorls,  and  on  the  upper  whorls 
here  are  two  fainter  rows  in  the  sutures;  periphery  narrow,  rounded;  base  with  five  or  six  revolving 
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rows  of  tul)eitdes.    Purplish  flesh  color,  with  Sfattere<l  brown  markings  on  the  n)W8  of  nodules;  periphery 
whitish,  oirasionally  8i)otte<l  al)ove. 

Diameter,  4();  height,  20  mm. 

San  Juan  Harbor;  Mayaguez,  Porto  Ric*);  Texas. 

Solarium  biBulcatuxn  d'Orbigny. 

Sfilarinin  hiitiUcaium  dOrbiKiiy.  Moll.  Cubaiia,  il,  i».  (H\,  pi,  xix,  fl^.  17-'20,  1845. 

Shell  small,  <h»pres8tHl,  with  a  wide  umbilitrus;  spire  sirarcely  elevate<i,  with  flat  whorls;  these 
are  scrulpturiMl  with  revolving  grfKives  which  are  cut  by  radiating  furrows  into  granules,  the  rows  just 
al)ove  an<l  below  the  suture  l^eing  strongest;  on  the  periphery  there  ate  two  nearly  equal  rows  of 
nodules;  the  wnilpture  of  the  liase  is  much  like  that  above;  crenations  around  the  umbilicus  moderate; 
aperture  nearly  round.     Color  dirty  white. 

Diameter,  10;  height,  2  mm. 

Mayaguez,  Porto  Rico;  several  worn  shells. 

Seetion  FHILIPFIA  Koreh. 

Etolarium  krebsii  M5rch. 

SttUirinm  Krebsii  Morrh,  MaUk.  Rlatt.,  l»S7r>,  i>.  15.S. 
Quebradillas,  Porto  Kico  ((lundlach). 

Oenos  TORDTIA  Gray,  1840. 

Shell  varying  from  planorbiform  to  turbinately  elevatcnl,  umbilicus  jK^rsfiet'tive;  its  margins 
slightly  <!n»nate;  ojH.'rculum  corneoui*,  generally  conically  elevatcnl,  externally  spiral,  with  projecting 
edges;  internal  face  smooth,  with  a  spirally  twisteii  elevation. 

Torinia  cylindrica  <tmelin. 

Trot'h ujivyl in*i riniH (imvMii,  S>'Mt.  Nat.,  p.  9^172,  1792. 

Thrinia  cylinfirii^i  Manshall,  Tryon'H  Man.,  ix,  ]».  17,  i»l.  v,  tin.  h2,  ISs7. 

Shell  i'onic,  elevate<l;  whorls  somewhat  rounde<l,  with  spiral  sulcations,  ten-riblnHl,  the  tliree 
pt»ripheral  rilw  the  strongest;  umbilicus  d<H'j»,  scarcely  <liminishing,  its  lM)nier  feebly  crenate.  Color 
elu^stnut  brown,  S]>aring1y  mottlwl  with  white  at  the  i)erij>hery  and  above  the  suture. 

Height,  13;  diameter,  13  mm. 

Puerto  Real;  Calx)  Rojo  light;  (tuanica,  Porto  Rico;  one  siHvimen  in  ImuI  i^ndition  fnmi  each. 
lcx*ality. 

Torinia  SBthiops  Menke. 

SifUiriuin  HihinjM  Mfiiko,  Syii.  Mull  ,  tnl.  ii.p.  147,  IKIU. 

Tbr/nia  .r//(tf/;iM  Marshall,  Tryon'M  Man.,  ix.  i».  in,  ]il.  v,  tl^.s.  s.\  v,.  is87. 

Porto  Rico  ((Tundlach,  Menke). 

Oennt  0MALAXI8  Dethayet,  1830. 

Shell  diwoidal,  nn»re  or  less  •umroiltNl,  flat  or  concave  aUtve,  the  last  whorl  bicarinated.  or 
quaflrate  in  section;  nucleus  sinistral,  papillose,  depressed;  aj^erture  subtjuadrate,  lip  sharp. 

Omalaxis  exquisita,  n.  sp.     Plate  54,  flg.  12. 

Shell  minute,  with  discontinuous  whorls  in  one  plane,  sultqumlnite  in  secti<»n,  with  a  minutely 
serrate  ke<4  at  each  angle;  whorls  thn»e,  the  nepionic  one  sinistral  an<l  <lej>reHse<l,  the  others  free; 
pellucid  whitish,  with  indications  of  brown  flammuhe;  whorl  four-keeknl,  the  inner  keels  nearer  each 
other  than  the  iH»riphend  pair;  shell  In^twwn  the  kwls  iH)lished,  snuK)th;  above  and  l^elow  slightly 
convex,  but  l>etween  the  jwripheral  keels  somewhat  concave. 

Maximum  diameter  of  shell,  8;  minimum  diameter,  2;  height,  1  nnn. 

Mayaguez  Harlwr,  Porto  Rico,  at  station  (>()()2,  in  25  fathoms,  four  sj>ecimens. 

This  is  one  of  the  most  excpiisite  little  gems  of  the  sea  that  can  l)e  imagined. 
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Family   K18SOII).4:. 

Oeniu  SI880A  FrteuiiTille.  1818 
Beetion  ALTAJOA  Leaeh.  IIM. 


Surfai-**  n*ticiilat«*. 


Rissoa  epima,  n.  sp. 

S)k'11  small.  £>iil)traii}'liK*eiit,  piiikii^h  wliite.  with  a  touch  nf  piirph*  l»n>wii  on  tlie  pillar  lip, 
retirnlat*^!.  five-whorU'^l;  two  nepionic  wliorlj*  whititih,  smooth,  not  poli>>he<l;  HU>)ee<]iient  whorls*  with 
narn»w,  hanlly  rtexuoii?,  mund«i  axial  ril»e<,  with  t<li};htly  wider  inten'pai'es  extending;  fn>ni  suture  ti» 
sutun»  hut  nnt  r»ver  the  hase,  and  crosw*!  aliove  the  HUture  hy  three  8ube<|uaK  nearly  equally  8(ia4'e<l. 
Hpiral  threads,  nli^rhtly  tumid  at  the  internei'tion."*;  the  jMjftsterior  one  mMhilounat  the  interKvtionn;  on 
the  Iwse  five  pimj»le  threails,  the  i»<¥?terior  one  of  which  marks  the  line  of  the  suture  and  the  anterior 
ending  of  the  axial  riVis;  aj^rture  mundeil  ovate,  the  lip  mntinuous,  simple,  nuiderately  thickene<l: 
thniat  n<»t  Urate;  suture  deep. 

length  of  shell,  2;  of  last  whorl,  I.2«>;  maximum  diameter.  1.12  mm. 

Mayaguez  Ilarlxir.  rV>rto  Kioo.  at  station  6062,  in  alM^ut  25  fathoms,  ntnul,  one  sfiei'imen. 

Althoutrh  this  sjHvies  has  n**  very  strong  characterijrtiiv,  it  d«ies  not  8eem  pra4*ti<'al»l<*  to  unite 
it  with  anv  nf  the  siHM'it»sof  Alninin  known  from  the  West  Indies.  It  is  more  slender  than  anv  of  the 
others.  pro|)«>rtionally.  and  h:is  a  different  numlier  of  spirals  from  any  inentione<l  hy  Mon'h. 


Bisaoa  portoricana,  n.  sp.     Plate*  53,  fig.  2i). 

Shell  small,  thin,  rather  slender,  hluish  white,  with  five  wulptuiv<l  whorls:  sutures  rather  deep, 
whorls  cittivex.  the  nepionic  smooth  and  inflate<l.  the  sulise«|uent  minutely  .*<pinilly  thn'ad<'«l  with 
rather  distant  threa<ls  cro«i*ing  feehle  and  rather  irregular  axial  ridges,  which  l>ecomeolK>olete  near  the 
{periphery:  a|»erture  with  the  margin  slightly  thickene«l:  a  minute  chink  liehind  the  callus  at  thei»illar. 

I^ength.  3;  maximum  diameter.  1  nmi. 

Mayaguez  llarl>)r,  Porto  Ri<-o.  at  station  6062.  in  25  fathoms,  one  S|Hx^'imen. 

A  small  and  ini*onspicuous  si)e<*ies,  hut  unlike  any  other  yet  known  fn>m  the  region. 

Oeniu  SUSODIA  dOrbigny,  1840. 

Shell  ri.ssoiform.  turriculate*!,  with  numerous  whorls  whi<*h  an*  s<>mewhat  omvex:  afiex  mani- 
niillar:  a|terture  oval,  semilunar;  lip  thiekene<l  within  and  without,  (-analiculate  or  suU-analiculate  at 
the  liasi*:  oi)en.*ulum  oval,  elongate,  homy,  paucispiral.  with  an  excentri<*  nucleus;  itit  internal  fa«v 
tiearing  a  i*hih-shai»e«l  apfiendage. 

Bisaoina  decussata  Montagu. 

Tn,tm,  .Ui'hjuuUh*  MoiiUmi.  Tot.  Brit.,  p.  ;W9.  IHOT. 

Riittutinn  ilrriuvntit  Try«ni.  Mhr..  IX.  p.  3K.\  pi.  i.vill.  ftip".  1.VI7.  lv»7. 

Shell  with  aUiut  twelve  nearly  flat  whorls,  with  an  elevate<l.  sharp  spire,  sciilptunii  with  fn»ni 
twenty-five  to  twenty-eight  ^ielii'ate,  longitudinal  rihiets,  which  are  cr»i8He<l  by  very  fine  revolving 
strin*;  i>uter  lip  very  heavy;  aperture  alnioKt  semilunar:  c«>lumella  nearly  straight,  somewhat  excavate<l 
in  the  middle;  liasal  canal  feeble.     Color  white. 

I^*ngth.  6;  diameter,  2.5  mm. 

San  Juan  IIarlN»r.  Porto  Ri<>»;  si.»venil  broken  s|ie«*imeiis. 

Tryon's  figures  do  ni»t  a«*curately  n»present  the  a|»ertun»  of  thi>  sjiwies.  It  Ha>  err«>neously 
des«TiU^l  as-  a  British  sfuvies  by  Montagu. 

BJMoina  browniana  d'(  »rbigny. 

RifMHift  ht'inniiiHix  iVinhiKwy  M«»I1.  <.'iiImim.  p.  ■>.  pi.  XII.  tiir*.  'X.\,  ;ts.  I.h|-j. 
/f/juu^i  l.triimimn  C".  B.  .\(lamo.  C'onir.  to  Conch..  18.tO.  p.  ll.V 

Shell  siiKMith.  with  eight  nearly  flat  whorls,  highly  iN)lishe«l,  slightly  curveil;  afiex  acute;  aperture 
rather  small:  outer  lip  mu«*h  thickemti.  Color  white.  stMiietimes*  with  two  or  three  {tale  tmnds,  which 
an*,  however,  ipiite  «*vane9<«vnt. 

lA*iiirth.  4:  diameter.  1.5  mm. 

Mavajruez.  INirto  Rico:  two  shelU. 

K.  i '.  B.  PJWf— ■> 
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Rissoina  chesnelii  Mirhaud. 

Rii!&m  rfusnelii  Miehaud,  Dene.  fle»  C<jt\.  Nouv.,  p.  17,  1832. 

Riwoinn  chemcH  Schwartz  v.  Mohr.,  Mon.  Rimoina,  p.  73,  pi.  v,  fljfH.  38,  39,  1860. 

Shell  white,  with  eijfht  somewhat  roun<le(l  whorls,  liavin^  alM>ut  fourteen  strong,  lon^^tiulinal 
eoeta'  with  alM)iit  ei^ual  interspai'es  which  are  scareely  spirally  striate;  cohimellar  eallus  solid,  elevated. 
Then»  is  a  revolving  obli<jue  ridge  at  the  Iwse  of  the  shell,    length,  4;  diameter,  1.5  mm. 

Mayagiiez,  P»)rto  Rico;  a  fragment. 

BiBsoina  cancellata  Philippi. 
Jiiiu»nna  cnncellata  Philippi,  ZeiU*.  fiirMal..  1847,  p.  127;  HchwarU  v.  Mohr.,  Mon.  RisBoina,  p.  89,  pi.  vii,  Ak-  S2.  1*<*»0. 

Shell  white,  with  ten  convex  whorls  which  are  cancellate<l  w^ith  sixteen  to  eighteen  longitudinal 
ribs  and  four  or  five  revolving  ridges;  revolving  ridges  on  the  base  numerous;  outer  lip  strong;  basal 
noti!h  well  develoixKl.    There  is  a  faint  revolving  rib  at  the  bane  of  the  shell.    Length,  8;  diameter,  3  mm. 

Mayaguez,  Porto  Rico;  Vie(iue8. 

Subfamily  HYDROBIINA. 
Oenni  POTAMOPTSGUS  Stimpton,  1866. 

PotaxnopyrgruB  coronatus  Pfeiffer. 

Ptihuiina  cvrofuUa  Pfeiffer.  Arch,  fiir  Naturg.,  r,  1840,  p.  2.*i3. 

Amuiriiln  coronaln  FiflcherA  Crosse.  Mimion  Sci.  Mexique.  pt.  vii.  vol.  ii,  p.  266.  pi.  l,  Akh.  6  o-^,  1891. 

Several  localitit»s  in  Porto  Rico;  Vieques;  Cul>a,  and  other  localities  in  the  West  Indict  (Fischer 
«fe('n>s«*);  Texas;  Mexico;  Central  America;  Colombia;  Venezuela,  etc. 
The  variety  cnjuUiUinw*  Shuttle  worth  is  also  reported  from  Porto  Rico. 

Family  CYCLOPHORID^,. 

Shell  variable  in  form,  turbinate,  turriculate<l,  or  subdiscoidal;  aperture  rounded;  peristome 
Him]>le  or  refiexed;  oin^rculum  circular;  jaw  formetl  of  two  triangular  pieties. 

Oeniu  1CS0AL01CA8T01CA  OnUding,  1840. 

Shell  iH»rforate,  elongate,  turriculate,  or  pupiform;  apex  generally  de(H)llate<l;  aperture  subciniular; 
I»eristome  continuoirt*;  o|)erculum  homy,  cinnilar,  flat,  arctispiral,  with  a  central  nucleus. 
Type,  yfegalomdi^oma  ardUUirnm  Sowerby. 

Megralomastoina  croceuxn  (vinelin.     Plate  53,  fig.  1. 

HeiU  crtfTtn  (}melin,8ynt.  Nat.,  p.36«,  1792;  Chemnitz. Conch.  Cab.,  ix,  pi.  135,  fig.  1233. 
Meffolumaftoma  ryUndrfw*um  Bowerby,  Conch.  Icon.,  xx,  pi.  x,  fig. 91,  1878. 

Shell  elongated,  subcylindrical,  with  fine,  oblique,  flexuous  stria?,  which,  with  the  epidermis, 
are  usually  erodetl  away;  whorls  remaining  from  six  to  eight,  scarcely  convex,  the  first  one  to  one  and 
a  half  de<!ollate<l;  aperture  nearly  circular;  {)eristome  continuous,  appre8se<lto  the  last  whorl,  but  little 
thickened,  slightly  reflexwl;  umbilicus  a  mere  chink.  The  surface,  where  not  eroded,  is  generally  horn 
colore<l,  but  onlinarily  it  is  a  dirty  white  or  n^ldish  awh.  Sometimes  the  last  whorl  or  two  are  flushed 
with  reddish  brown  or  violet. 

I>ingth,  30;  diameter,  12;  length  of  aperture,  7  mm. 

Kl  Yunque,  Porto  Rico;  several  dead  specimens. 

Megraloxnastoma  croceuxn  var.  curtum  I>all  iVi  Sim|)S4»n.     Plate  58,  fig.  2. 

A  small  variety,  having  only  six  remaining  whorls,  was  found  at  Hucares,  Porto  Rico, 
length,  21 ;  <liameter,  10  mm. 

Megralomastoina  hjalmarsoni  Pfeiffer. 

Mr.galmiutMfima  hjnliiinrtnnn  Pfeiffer,  MaLBIntt..  xxri,  ]).  119.  1876. 
I-rfires;  Mayaguez,  we^^tern  Porto  Rico  (Crosse). 

Megralomastoina  verruculosum  Shuttlcworth. 

Ci/rltmtntna  (MfijuJomaMoinn)  ^rrrnculomm  Shuttleworth,  DiagTi.nt'iic  Moll..  Berner  Mitth.,  IhM,  p. 90. 
Kiu^tern  Porto  Rico  (Crosse). 
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Family  CYCLOSTOMATin.4:. 
Oenni  CHOAHOPOMA  Pfeiifor. 

Clioanopoma  decussatuxn  l^inarvk. 

f'l/tinj'/nni.t  'I',  N^^nht  IxniMri'k.  An.«»nn«*  Wrt..  vi.  p.  117.  iv^'. 
Portn  Kiro,  iimiiv  l(«'alitii>H  (CnwH»). 

dioanopoma  aenticoBuxn  SlinltlewDrtti. 

t  ,„i,,^i,„n»t  ■  t  }„Mtiii,i,>,inn    ffu/hfmum  Shiittleworth.  I)iMfrn.  iKMiu  Mnl].,  Ik*nu*r  MItth..  KA.  p. 90. 
I*nrtn  Kiro;   NU*  of  Vitt^ut'H  (C'rofl«»). 

Clioanopoina  sulculosuxn  Pfeiffer. 

Isle  of  VU-iiuw:  St.  Bartholomew  iCni»**ei. 

Oeniu  CI8TULA  Gray,  1850. 
CiBtula  riisei  Pfeiffer. 

CiMntn  niiui  I'ffiffi.T.  Mini.  I'lH-niii.  Viv..!*.  117,  !>«■-'. 
F*orto  Ki*-**.  s«'veral  hK-alities*  iCn>«»ei. 

Cistula  aguadillensiB  Pfeiffer. 

A^iaililla:  IVmielas,  Porto  Ki****  <CroH«»'i. 

Cifttula  lineolata  1^iiian*k. 

f\fHtuth,nui  HtuiJntn  I^iimn-k.  Aii.>4iii!«  Vert.,  iv.  p.  U7,  lK£i. 
l*ii«»rto  Kiro  f('ni««e>. 

Oeniu  CHOVDSOPOMA  Pfeiifor,  1847. 

Cliondropoxna  terebra  I*feiffer. 

fhn,ntrui0,iii,i  Urthrn  PfeiffiT.  MhI.  BImII..  Vill,  ]..74.  pi.  II.  fllT*.  !-«.  1X61. 

.<U»rra  Morales,  P«»rto  Kico  (C'njsHei. 

Cliondropoxna  blaiineri  Shtittlewortli. 

r  y  7f<K/<»iM'i  \*.'hnHilrnimtt»ii\  yiiHH#-ri  Sh  lit  tie  Worth.  Dmgn.iictic  M<»11..  Ronivr  Mitth..  \<A.  p.  91. 
Iliiinaeao,  Porto  Ku-o  (I'roHetM. 

Chondropoma  swifti  Shiittleworth. 
riji-iim/fnti't  I  rh4,nilmjt*nmi}  ;«tr(//f  Shiittloworth.  DiHRii.  iiGiie  Moll..  Bvnicr  Mitth..  1854.  p. 91. 
Near  Pon^-e,  Porto  Rh*o  <('rowv». 

Cliondroponia  newtoni  Shiittlowortli. 
(\,-l,^f,nni  >fhnH>1rfti¥tmnf\  «*  »rr«H J  Shiittleworth.  Diafm.neiie  Moll..  Bvnior  Mitth..  issi.  p.«»2. 
Near  .Vrw'ilxi,  Porto  Ru-o  (Crowe). 

Family  TRUXCATELLID/E. 

SlifU  cyliiHlrif-al.  tniiirattNl  in  an  adult  state:  aj^rtiin*  entin*.  i»val;  |vriptoim»  (*oTitinuoup.  tliick- 
eiHHl:  o|K'n*nluiii  oval.  i»aufispinil,  itH  iiiioleiiH  exrentrir. 

Oenos  TBUKCATBLLA  Riuo.  1826. 


Sliell  with  loii^itnJiiial  ril.»s,  shining::  o|H»n*uluiii  lioriiy. 
TyjH.\  T.  tnnn^ttnln  I>ra(iuriiaud. 
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Tnincatella  caribsBonsis  Sower! >y.     Plate  53,  H^.  7. 

TriiHcattUa  loribHftmig  (SowtThy  Mm.)  Reeve,  Conch.  8y»t..  ii.  pi.  <:lxxxii,  Ar.  7,  1K4*-I. 

Shell  Hiibritnate,  Hiibeylimlrical,  in  the  a<hilt  tsiatej  ])iit  nlig^htly  (leereafliii);  in  size  t/>wanl  the  apex; 
anit)er  colore^!,  with  delicate,  w.ran'ely  curveil  ril)8,  which  are  often  faint  on  the  middle  of  the  whorb;; 
whorln  three  and  one-half  to  four,  but  little  rounded,  the  lant  with  a  feeble  liasal  carination;  aperture 
Hut)verti(^l,  oval;  peristome  thickened  on  its  inner  lip  and  prenned  in  to  the  last  whorl;  outer  lip 
reflexe<l. 

lx*ngtli,  7;  diameter,  2.5  to  8  mm. 

Eusenada  Honda,  Culebra,  one  specimen;  alno  various  Went  Indian  IfK'alities;  Florida,  etc. 

Tnincatella  Bubcylindrica  Linnanin. 

//</?>  Mtthf^ytimlrirtt  Linua'UM.  SyMt.  Nat.,  ed.  xii,  p.  1248,  1767:  Pulteney.  ChI.  I)<»r»et,  \k  u»,  \7W:  McmtAtni.  Twt.  Brit.,  ii.  p. 

393,  1803  (Ed.Ghenu.  p.  173);  Hanley.  IpH.Lin.Tonch..  p.  379,  18W. 
TrHW^UeUn  tuthcylhidricn  Gray,  in  Tnrton,  Man.,  p.  29r>,  flg,  72.  1857. 

TrunmUila  montaffui  I>owe.  7ah}\.  Jonni.,  v,  p.  303,  1S31;  Thonn*.  Brit.  Marine  Conch.,  p.  146,  rtg-  7r\  1H44. 
Turbt)  tninrtUiis  Montajpi.  ii.  p.  300,  pi.  X,  fig.  7, 1«0Q:  Turton,  C«>noh.  Diet.,  p.  218.  1819. 
TiirritdUi  truncnin  Fleming.  Brit.  An.,  p.  308,  1828. 

Titth*)  Huhtrunmiun  Montagu,  p.  300,  pi.  X,  fig.  1  (young).  1808:  Turton.  (>>neh.  Die!.,  p.  219.  1819. 
f  TruncatcUa  tfubryiintiHcn  I*feiffer,  Mon.  Auric,  p.  186.  1833:  Binney,  Bout.  Joum.  Nat.  HiMt.,  vii.  ji.  IWi  ^ex  fwrtet.  pi.  i.xxv, 

fig. 6  (only).  18fi9. 

I'orto  Rico;  adventitious  in  England;  (x>ninion  in  Floridaand  many  ItNralitieH  intheAVent  Indief*.' 

Tnincatella  pulchella  Heiffer. 

Trunnt/'lUi  jmlrhtlla  PfeilTer.  An'hiv.  fiir  Naturg.,  1, 1889.  ]».3fi6:  Binney.  Bout.  Journ.  Nat.  Hint.,  vii.  p.  189,  pi.  I.xxv.  figM.  1,9, 
10.  1859. 

Fajanlo,  Porto  Rico  (Crosse);  other  hM^litien  in  the  West  Indies;  also  Florida. 

Truncatella  clathrus  Ijowe. 

Tninrntrlln  cUUhrm  I>nve.  Z<x»l.  .Toiirn..  v.  p.  :»3.  \KM:  Reevr.  Conch.  Syst.,  ii.  pi.  182,  fig.  3,  1842;  KiiHter.  C^mch.  (^b.,  p. 
15,  1856. 

Rare  in  Porto  Rico  (Crosse);  St.  Thomas;  Bennuda  (Verrill). 

Family  CALYPTRi«lI)i€. 

Oenni  CHBILBA  Modeer,  1798. 

Shell  conical,  irrt^ular,  lamellated  or  rayed;  the  summit  suln-entral;  nucleus  suljepiral,  dextra), 
sHjrhtly  ]n)sterior,  within  l)earing  a  hall  cup-shaped  appendage,  attache<l  l)ehind  the  summit  and  open 
in  front;  edge  of  the  shell  irregular;  opercular  plate  hasal,  calcareous. 

This  is  better  known  hv  the  name  of  Mitrularia  Schumacher. 

Cheilea  equoBtris  l^innteus. 

I\Urlla(tiHfi^nM  Linna>us.  8yM.  NhI.,  e«l.  x,  p.  780,  1758, 

}fUr»fnrin  npirntriit  Tryon.  Man.,  "in,  p.  137.  pi.  xli,  fig8.2.'>-32,  1886. 

Shell  irregularly  conii^l,  thin  or  subeolid,  pure  dead  whit4.^  without  and  shining  white  within, 
H<'ulptured  with  fine  radiating  threads  and  strong,  very  irregular,  obli<]ue  comigations  or  wrinkles,  which 
sometimes  break  up  into  frills  near  thel)ase;  apex  spiral,  with  one  to  one  and  a  half  whorls,  {Nisterior; 
interior  protvss  attache<l  along  the  |M>sterior  jmrt  of  the  shell,  elongated,  so  that  the  |M>ints  may  reach 
l»elow  the  base  of  the  shell,  obliquely  tnmc^ted. 

Diameter,  40;  height,  23  mm. 

Agua<lilla;  San  Juan,  Porto  Rico;  St.  Thomas. 

Oennt  CALTPTRJEA  Lamarck,  1799. 

Shell  low  conical,  with  central  spinil  apt»x;  a|>erture  liasal,  <*ircular,  entire*;  interior  having  a 
spiral  diaphnigiii,  the  columellur  margin  of  whi<'h  is  twisttnl,  forming  a  false  umbilicuH. 

■  The  synonymy  foiiiKi  in  rfeilTer.  Binney.  und  the  umihI  workfl  of  reference  containH  mi  many  erron*  that  it  wtM 
thought  beMt  to  expHUil  it  more  than  we  have  UNually  attemple<l  in  thin  re}M)rt. 
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Calyptr»a  candeana  <l*Orbigny. 

iHfHHdihulnm  nindmnum  d'Orbi^y.  Moll.  OulMinA.  il.  p.  190.  pi.  xx\,  flgK2H-*JV.  1845. 

Shell  small.  n>iinde<l,  thin;  spire  ele\'ated;  srrowth  lines}  rugiiMe;  M>inetiint^  olieiiletely,  tincly. 
railiatelv  ^?tnate;  white  within  and  without. 

Oiauieter,  5;  hei|;ht,  2  mm. 

Mayayniez.  Porto  K\\n\  a  threat  number  of  dead  nhelb. 

Oeniu  CBSFIDULA  Laaarek.  1799. 

Shell  oval  to  oblong;  apex  posterior,  oblique;  interior  pon*ellanou.4,  i^hininf;:  a  thin,  horizontal 
septum  orshelf  4K.vupie:?  m^rly  the  posterior  half  of  the  shell  within;  free  lN)nler  of  shelf  straii;ht  or 
aretiate. 

Crepidula  aculeata  <Tmelin. 

PithUn  nruUtUti  iimWin.  .S>*!rt.  Nat.,  p.  3698,  1792. 

t'lVfihluln  tWHlnUn  Tryoii.  Man.,  viii.  p.  129.  pi.  xxxix.  flg8.til-6ft.  18M6. 

j^hell  irregularly  «)val,  with  one  and  a  Imlf  to  two  whorls,  the  nuclear  whorl  siiHNtth  and  very 
distinct  from  the  res^  of  the  shell;  growth  lineei  rough,  sometimes  a  little  imbrii-ated;  the  surfa^-e  k< 
generally  covered  with  suVispiral  lines  of  eretrt.  prickly,  often  tubular  scales;  gn>wth  lines*  of  the  shelf 
linely  marked,  and  with  the  edge  of  the  shelf  shaped  something  like  a  brace  (  ^^  ).  Color  whitish, 
variegatcil  with  brown;  the  shelf  white,  with  tnuislucent  lines. 

l^ength,  28;  breadth.  21;  height,  10  mm. 

Arn)yo  antioff  Point  Melones,  Portr>  Rico.  Distribiite«l  almost  univer)«lly  throughout  tht'  warm 
seas  of  the  glolje.  Young  specimens  of  one  or  tw<i  other  spe«*ies  were  obtaiiie<l  by  the  fVx/#  Ifmrk 
expeilition.  but  not  in  condition  t4»  l>e  natisfaetorily  named. 

Crepidula  riisei  Dunker. 

Crriiuiulti  rii>^i  Dunker.  Z^'itaehr.  Mai.,  p.  59.  18fi2:  M5n*h.  Mai.  Blatt..  xxiv.  p.  105.  1877. 
t'l^ju'lHiti  pridm  d'Orbifniy  'ex  parte),  Moll.  Cubana.  ii.  p.  192.  pi.  xxiv.  flg».  32.  S3. 1M5. 

San  Juan,  I*orto  Rico,  Kiise;  Mayaguez  Har)x>r,  V.  S.  Fish  C<»mmi2«Jon. 

Thb^  fonn  much  resembles  the  fytrpidula  plana  Say,  being  a  resident  of  the  inside  of  deail  shells, 
but  may  l»e  di.<«tinguished  by  its  tnii'es  of  longitutlinal  brr»wn  lines  near  the  ai^ex  and  it.<  fringcil  ami 
con.*'picuoiL*i  litrriostracuni. 

Crepidula  protea  d'Orbigny. 

Crfpi*lnt4t  i,nttnt  d'OrbifOiy.  Moll.  Tiihana.  ii.  p  192  lex  partfi.  pi.  xxiv.  tig*.  M.M.  IM.\ 

A  single  .•^iiecimen  of  this  s|»ecies  was  obtaint^l  at  Mayaguez.  Porto  Ri4«o. 

Family  AMALTHEID.^. 

Oeniu  AMALTHXA  Sehuaaeher.  1817. 

Shell  im»gular,  <*onic,  with  the  a|iex  cur\'ed  and  directed  in  the  rear,  sometimes  o»ileil:  surfai-e 
irregular;  muscular  imprison  horseshoe-shafietl;  liase  thi<*k  or  excavat4*«l. 

Amalthea  antiquata  Linmcus. 

httfUii  lUitiifMiitu  Ijniiii-iu.  Syrt.  Nat..  vA.  Xil.  p.  1*259.  1767. 
//f>/^<Nf/.r  iiif/i#/H<i/«ii*  Trynn.  Man.,  viii.  p.  IM.  pl.  XL.  flfp*.  93-99.  1886. 

Shell  white,   the  apex   p«jsterior;   coni-entrically   rudely  and  closely  lamellate«l.  more  or  !«** 
nuliately  .«<triate:  epidermis  pihise. 
Length,  18.  height,  7  mm. 
Puerto  Real;  Arroyo;  .\giiaililla,  Porto  Rico;  tlnsenada  Honda.  Culebra. 

Amalthea  aubrufa  I^man*k. 

PihopMiM  *uhrujn  I^mank.  .\n  «<«ni«  Vert.,  vi,  {tart  II,  p.  IM.  1.H22. 
Jiipl'ifttyx  MHbru/unTryon.  Man.,  viii.  p.  l;M.  pl.  XL,  fig.  1.  I'^i. 

(juebnulillas,  Porto  Rico  (Gundlach). 

A  young  spei'imen  of  what  is  probably  this  sinvies  was  obtaine«l  by  the  Fi^h  Haul-  ex|tc<lition 
at  Mavaguez.  Porto  Rico. 
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Family  XENOPHORID^. 

Oenns  XENOPHORA  Fischer  de  Waldheim,  1807. 

Shell  tnx'hifonn,  concave  or  flat  below;  whorls  flat,  l)earin|?a  row  of  extraneous  object**,  which  are 
attairhed  near  the  suture;  sometimes  these  are  place<l  all  over  the  upper  part  of  the  shell;  last  whorl 
conipresse<l  ainl  carinated  at  the  ]>eriphery;  aperture  larg:e,  oblique;  o(>enHilum  HulM)val  or  trapez<iidal. 

Xenophora  caribssa  Tetit. 

Xrnoyhorn  cnribin\  Petit,  Joum.  de  Conchyl.,  1856,  p.  '248,  pi.  x.  flffs.  1.  2. 

Thin,  pale  yellowish  brown  or  whitish,  white  beneath;  the  carina  of  the  last  whorl  extended 
nnich  beyond  the  liase;  the  surface  sculpturetl  with  flne,  oblique,  corrugateil  wrinkles,  and  having  an 
interrupted  row  of  fragments  agglutinated  along  the  suture;  Inise  with  faint,  revolving  lines,  cnMHed 
by  very  fine  growth  lines;  umbilicus  moderate. 

Diameter,  60;  height,  I^  mm. 

One  young  specimen  was  obtaine<l  at  Agua<lilla,  Porto  Rico. 

Family  NATICID/H. 

Oenni  NATICA  Bcopoli,  1Y77. 

Shell  oval  or  globular,  porcellanous,  shining,  solid,  generally  smooth,  umbilic^tcnl,  the  umbiliriia 
spirally  riblxnl;  aperture  semilunar  or  oval,  entire;  (*olumellaredgi»subvertical;  o|H*rculum  semilunar, 
C4ilcartH)us,  ]>aucispiral,  its  nucleus  excentric,  the  outer  surfatv  often  spinilly  riblHHl. 

Natica  canrena  (LinnaMis)  Auctonnn. 

Nerita  canrena  Liniift;UM.  Sy«l.  Nat..  o<l.  x.  p.  776.  n.W  (ex  part«). 
Nftt  1(^1  ran ntui  Re*  ve.  Conch.  Icon.,  ix,  pi.  iv.  tig.  14.  1855. 

Shell  with  five  and  a  half  rounde<l  whorls,  the  suturt*  well  impri»s.Med,  the  surface  Ik^ow  it  slightly 
flattene<l  and  wrinkle<l,  last  whorl  descH'mling;  a|)t»rture  largi»,  si^niioval;  umbilicuH  narrow,  spirally 
entering;  upper  i^llus  of  the  columella  short,  se])arat^l  from  the  lower  callus  by  a  stjuare  notc^h.  The 
gmund  color  varies  from  whitish  to  tawny;  the  last  whorl  has  thrtn*  rather  broad,  darker  liands  about 
its  middle,  an<l  over  entire  shell,  except  the  base,  there  are  wavy  ar  zigzag,  longitudinal  strigatioii8, 
which  show  thrt>ugh  the  tiark  bands  to  some  extent;  l)ast»  white.  Sometimes  it  has  very  faint  revolving 
8(*ulptun». 

Height,  45;  diameter,  40  mm. 

Mayaguez,  Porto  Kico;  one  large,  bn)ken  shell  and  two  yoimg  (»nes. 

The  original  X.  auirenti  of  Linnieus  comprise*!  st*veral  s|»e<"it*s. 

Natica  sagraiana  d'Orbigny. 

ytitica  mtjraUiHfi  <l'()rl»ijfny,  Moll.  (?nl)ana,  ii,  p. 34,  pi.  x vni,  liK».  *iO.  22, 1H42. 
San  Juan;  Quebratlillas,  Porto  Kico  (<iundlach). 

BecUon  BTIOKAULAX  Mbrch,  1862. 

Natica  sulcata  Born. 

Nerita  nulatta  Born,  Mns.  Cam.  Vimi.. p.  4()0,  pi.  xvii,  Hk".  .•>.  6. 1780. 

Shell  with  six  rounde<l  whorls  which  are  not  flattemxl  on  the  shoulder,  shining,  sculptured 
throughout  with  strong,  longitutlinal  ribs;  these  are  crosse<l  by  rather  fine,  imjiressed  strije,  which 
give  the  surface  a  somewhat  cancellated  apfK^arance;  umbilicus  rather  j^tning  and  ojK'ning  near  tlie 
upiHjr  end  of  the  columella,  the  revolving  ridge  within  it  wide  and  rounde*!.  Color  ])ale  fulvous, 
irregularly  bandecl  with  darker  color,  often  marke<l  with  wavy,  longitudinal  markings;  sometimes  the 
shell  is  nearly  a  uniform  livid  bn)wn;  base  whitv. 

Height,  20;  diameter,  18  mm. 

Porto  Kico,  no  special  locality,  two  shells. 
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Oenos  POLnnGES  Montfort  1810.  '"^z    '  ^ 


Shell  oval  elongate.  8ubglobular  or  <ieprefw«d,  generally  Hinooth,  iinibili('ate<l  or  having  the  unihilicus 
clope^l  by  a  t-allus.  Openniluni  corneous,  |>aiiciHpiral.  neniiluiiar,  having  the  nucleuH  nearly  lateral, 
coni'ave  exteniallv. 

Subgenus  Payraudkaitia  Bucijuuy,  I)autzenl>erg  i\t  Dollfiii*. 

Polimcea  nubila  Dall.     Plate  58.  tig.  H. 

yrrt  ritn  uuhila  Thill.  Blake  Rep«>rt.  n.  p. '2!M.  18M. 

Shell  with  four  and  a  half  convex  whorls  which  are  slightly  ix>ncave  below  the  suture,  with  strong 
gr<»wth  liiiea  which  are  somewhat  plicate  above,  but  are  smoother  lielow;  it  is  also  sculptured  with 
excee<.lingly  taint  spiral  lines;  aperture  semilunar;  ctilumella  straight;  umbilicus  moderately  open, 
8urn>unde<l  byarevohing  ridge  at  its  liase,  which  projects  within,  ]>artly  closing  it.  Color  dirty  milky 
white,  faintlv  clou<le<l  with  bn>wnish. 

Height,  10;  diameter,  10  mm. 

Mayagiiez,  Porto  Rico;  two  slightly  worn  shells;  also  BarlMuliN)  and  the  Gulf  of  Mexi«H>. 

Subgenus  Mammilla  Schumacher,  1817. 
Shell  rather  thin,  ovate,  with  a  {lartially  rijien  und>ilicus  aixl  a  iHmspicuous  epidermis  when  living. 

Polinices  uberina  d'Orbigny. 

AVi/fifi  tiUrimi  irorhUiiy.  MitlKCuhaiui.  II.  p.  31.pl.  xvii.fi|C.  19.1842. 

Shell  white,  iH»vere<l  with  a  thin,  hom-4'<»lore<l  epi<lennis,  sulM)vate;  the  last  whorl  large;  whorls 
tlattenc^d  or  slightly  excavate«l  alx>ve.  with  very  tine  gmwth  lines,  and  sometimes  exceedingly  faint 
revolving  striie;  a])erture  semilunar;  outer  lip  thin;  i*olumel la  straight;  umbilicus  small,  situate<l  lielow 
the  mitldle  of  the  shell. 

Height,  20;  diameter,  17  nmi. 

Mayaguez,  Porto  Rico;  Knsenada  Homla,  Culebra. 

PolixiiceB  lactea  4iuilding. 

Mntirina  Uitiai  (iuiMiiig.  Linn.  Trans.,  x  vu.  p.  '29.  IKfiL 
.V«i/irii  UnHtti  Tryon.  Man.,  vrii,  p.  49.  pi.  xvi.  rt|pi.  M-S".  IMfl. 

San  Juan.  Porto  Rico  (Gundlaoh). 
Extremely  cKist»  to  the  preeeiling  spe<'ies. 

Polinices  mamillaris  l^marck. 

StUiiii  lunmiUiiri*  Lamarek,  An.sanit  Vert.,  vi.part  '1.  p.  1^.  1K!2. 
.Vif/i<ii  tunmiUari*  Tmm.  Man.,  vin.  p.  43.  pi.  xvui.  H^.  74.  ISW). 

Shell  solid.  ci»nic  ovate,  the  whorls  scan^ely  rounded.  flattene<l  or  faintly  excavat4*«l  al)ove,  with 
tine  gntwth  stride  and  still  finer  revolving  lines;  und>ilicus  wi«le.  with  a  bniail  entering  callus,  the 
columella  having  an  elevated  callus  aliove.  The  upper  surfaiv  of  the  shell  is  ch<icoIate  ndori'tl  an«l  is 
covere«l  with  a  thin  epidermis;  when  worn  snutoth  it  generally  shows  faint  longitudinal  whitish 
narrow  liands  or  lines;  the^lmse  «»f  the  shell  and  the  (Columella  are  white:  within  the  outer  lip  the 
external  <*olor  is  seen. 

Height,  40;  diameter.  31  mm. 

.\giuulilla,  Porto  Rico,  one  young  shell. 

Oenos  8IOABETU8  Lamarck,  1799. 

Shell  aurifonn,  depresse*!.  perforate  or  imperforate,  spirally  gro<:>ve<l:  ai>erture  very  large.  i»val; 
<*olumellar  l>onler  regularly  anniate;  o|>erculum  iHjme<jus.  small,  iiaucispiral.  pnilonge<l  beli»w. 

Si^aretuB  xn&rtiiiianua  Philippi. 

<t;hirftii)t  inatitHifinMs  Philippi.  .\bbild.  un«l  !V'<4-hr..  i.  p.  144.  pl.  i.  ti^.  ■'•.  IMI. 
San  Juan,  P«)rt4>  Rii*i>  (Gundlach). 
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Superfamily  DOCOOLOSSA. 
Family  ACMi€lDi£. 

Oennt  ACKXA  Biohicholti,  IS28. 

Shell  {latelliforin,  hoUiI^ovhI  or  cirt'iilar,  HUinniit  anteriorly  <lire<'teil  and  more  or  lew  in  froiii  of 
the  niitldle;  interior  not  irident'ent  and  generally  having  an  internal  marginal  Umler  of  eulf»r. 

AcxnsBa  candeana  trOrbi^ny. 

iHiiHin  raMlcniHi  <i'Orl)igiiy,  Moll,  (-ulmua.  n.  i».  199,  pi.  xxv,  1^^s.  I-S.  1H15. 

Shell  ovate,  depreneerl,  the  apex  in  front  of  the  middle,  the  Hloiien  eonvex;  nnrfiu-e  whitish,  linily 
regularly  radiately  ntriate,  with  ratliating  dark  linew  or  Hometimi^  broad  irregular  rayH.  In8ide  witli  a 
bn»ad,  light-rolored  tranKlu<*ent  Inmler,  UHually  showing  the  outnitle  rays;  the  central  area  brownish 
and  often  marble<l. 

length,  25;  breiulth,  21 ;  height,  S  nnii. 

Aguadilla,  Porto  Kieo. 

AcmsBa  punctulata  (vnielin. 

J'iiMla  puHciHliUa  <iiiieliii.  Syrt.  Nat.,  xni.  i>i».  37Ur).  :r7l7.  17V2. 
Anntrn  panrtHlafn  IMlnbry.  Man.,  xni,  p.  37.  pi.  v.  Hki*.  99-li:i,  1K9I. 

Shell  tlepre8se<l,  oval  to  nearly  n»und,  the  ai>ox  sharp  and  sulK-entral;  surface  S4>ulptunHl  with 
It>w  railiating  rilw,  every  thini  or  f(Mirth  one  Inking  larger.  Color  yellt»wish  or  pinkish,  with  tlif«tiiu*t 
n»d  <lots  lH*twe<»n  the  rilis. 

lA*ngth,  24;  brtwlth,  IH;  height,  7  nnu. 

Puerto  Iit»al;  San  iieronimo;  lluciin»s;  San  Juan,  Porto  Ki<"o. 

AcmaBa  punctulata  var.  pulcherrima  <tuil<ling. 

Smaller,  snuKither,  more  depressetl,  and  mon*  <lelieate  than  the  ty|>«». 
Puerto  Real;  Aguadilla,  Porto  Kieo. 

AcxnsBa  leucopleura  (imelin. 

I'^ihlta  Uumitleurn  (tmelin,  Sy»»t.  Sat.,  xni.  p.  :tt>9U,  I71W. 

Aim.'ni  InicititleHra  IMlNl>ry.  Man.,  xni.  p.  40.  pi.  v.  Wycu.  liV-it'i.  1891. 

Shell  solid,  round-oval,  rather  sharply  (ttnit'al,  though  wunetinies  depn^ssiNl,  with  a1x>ut  twelve 
stning  primary  riLis  and  shorter  interiM>siMl  rilt^  at  the  liase  which  d<t  n(»t  reach  the  apex.  Kilin 
white,  the  interetices  brown  or  black. 

IxMigth,  20;  diameter,  \i\\  height,  S  nnn. 

One  young  shell  wa«  taken  at  Uucares,  P«>rto  Kico. 

Superfamily  RHIPIDOOLOSSA. 

Family  COCCULINIIK-K. 

Oennt  COCCTJLINA  Ball.  1882. 

Sliell  patelliform,  n(»t  na«Te»»us,  colorless,  with  de<*ussate«l  sculpture,  synnnetri4*a},  with  an  entire 
nonsinuated  margin  an< I  a  |H»steriorly  in<-line4l  a]»ex,  with  a  spiral,  usually  decidu«)us  nucleus;  mus- 
cular impression  liorsesh(H*-shaiHMl,  interrupte<l  over  the  head;  nidula  rhipidoglosnate. 

Cocculina  portoricensis,  n.  s}».     Plate  5.'^,  tigs.  IK,  19. 

Shell  white,  coveriMl  with  a  ])aiH»ry.  pale  olive-gray  |K»rioslnicum;  ai>ex  sulnvntral,  ndnnt«\ 
hardly  prominent;  si-ulptun*  of  rather  sparse  and  finable  radial  thrt»ad.*<,  in4'RMnental  lines,  an'd  an 
almost  micros4'opic  sagrination  without  (U'tinite  pattern,  but  chiefly  con<'entric  and  iMvaHionally 
micHJSCopically  ]»ustular.  Interi(»r  white,  sm<H)th,  the  nnis4'ular  horwshoe-shaptHl  impreHHion  very 
broad  and  high  uj>  in  the  shell,  its  anterior  end  direi*tt*<l  in  a  contrary  s<misi»  to  the  ajH^x  of  the  shell. 

Ivength  from  anterior  end  to  ajH^x,  5.7;  of  whole  shell,  12;  breadth,  8;  height,  4.7  mm. 

Station  (K>52,  San  Juan  lIarl)or,  Porto  Rico,  in  .SU)  fath<»ms. 
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Thb?  sitwies  is  similar  in  many  rft*i»wU*  ti»  the  other  known  meml>ere  of  the  genu**,  an<i  perhai»< 
HKjet  like  <'.  mthhini,  Iwit  ha**  a  different  wulptnre.  the  C  nUMmni  showing  none  nf  the  eurioiis 
vermieulate  or  sagrinate  markingn.  The  animal  is  blind,  with  a  large  verge  projei-ting  fn>m  the  right 
tentat'le  and  the  etenitlium  <-arrie<i  river  so  that  it  apfiears  to  spring  from  the  right  side  of  the  animal. 
There  art'  two  rather  long  e]>i|MMlial  jinM-ertnes  Ix-tween  the  mantle  and  the  finn  liehind. 

Family  PHASIANELL1I).4:. 

Oenns  PHABIAHSLLA  Lamarek.  1804. 

Shell  {ifenerally  im|H^rfi>rat4\  without  epidermic.  (>onvllanoui<,  iMilimifonn,  luiually  |MiIish€Hl  and 
variegateil  with  hriglit  i-olorH.  Ajierture  entire;  oi^ennilum  solid,  craleareous,  internally  iiaucispinil. 
with  the  nucleus  near  it?«  Iwse,  externally  white  and  ♦•onvex. 

Phasianella  uxnbilicata  lUOrhigny. 

J-fmiinHfOn  umUilitiUn  d'nrhisrriy.  Moll.  rulNinH.  ii.  p.  77.  i»l.  .\l.\.  tino.  :{2.  :*r4.  \M'l. 

SIh'II  Hiiall,  with  five  to  Hve  and  a  half  n»unde<l  whorls;  suture  ileep;  sometimes  s(*ulptuiv«l 
with  revolving  lint^,  at  others  snuioth;  sometim<*s  the  whorls  are  slightly  angular  on  a(*«*i»unt  i»f  the 
prominenee  < »f  <»ne  or  more  of  the  revolvinir  lines;  last  whorl  olineurely  angular  lielow;  a|)erture  slnirt, 
oval;  umbilittal  area  [ierforate«l.  Color  whitish,  4lotte<l  with  reildish  or  brownish,  with  longitudinal  or 
zigzag  reildish  or  brownish  streaks. 

Height,  5;  diameter.  .H  mm. 

V'utjue?-.  one  shell. 

Phasianella  tessellata  Potiez  ^v  Miehaud. 

limsiuutiln  •fj^nntii  Vttiwzx  Michrtiul.  (rali-rif  <1e  iMiuii.  i.  p.  'M2.  pi.  x.\i.\.  rif^v  7.  h.  jk^^. 

Shell  s«ilid.  sniiMitli.  ovate:  a|iex  obtuse;  whorls  fouror  Hve,  somewhat  convex,  the  last  large  and 
obtusely  angnlate  on  the  fieriphery;  a]»erture  oblique,  ovate;  i-olumella  with  a  white  callus;  mnbilical 
n-gitniexi-avateil,  often  perforate.  C<*\or  white,  yellow,  or  reildish,  longitudinally  clou«led  with  white, 
n**!,  »»r  brown,  encin-led  with  close.  iiarn»w.  revolving  and  obliquely  descending  orange  or  re«l  lines. 

Height,  5.o;  diameter,  .'{  mm. 

Mayairuez,  Porti»  Rico,  one  i»niken  shell. 

Family  TIKBLMD.^. 

Oeniu  TUIELBO  Liniueiu.  175S. 

."^hell  turbinate  or  deprecfeie«l.  nacreoiLs  with  or  withi»ul  an  und)ilicus,  the  young  n(»t  carinate  or 
sfjincj^e;  l»a.*-e  convex;  o|ien*ulum  flat  or  concave  within.  |iau«-ispiral,  but  having  a  multispiral  nucleus, 
the  outside  <"onvex,  smooth,  tuliennilate,  or  with  criiu-entric  riljs. 

Turbo  castaneus  (imelin. 

Tuftoi-tii4nut*i  (iniflin.  S\>l.  Nal,.  p. 3.t«*.'».  17V.I. 

Ttti^m,  t-^xMnn* u*  l*iW>ry.  Mhii..  x.  p.  *_•«;.  pi.  .\J.v,  fiir>.  hs-»».  \>k^. 

Shell  turbinate,  with  live  to  six  and  a  half  whorls  which  are  generally  roundest,  imfM^rforute, 
and  having  a  nmnd  ai)erture;  the  s<'ulptun'  (*«.>nsisting  of  rev<»lving,  niNhiloib*  ridges  everywhere 
<-lot-ely  set:  twi*  \A  these  on  the  upjx»r  whorl.**  and  three  «m  the  Ixjdy  whorl  an*  stn»nger  tlian  the  rest, 
A\\i\  often  rb<('  into  knoljs  or  vaulted  .si-ales,  making  the  shell  s«nnewhat  angulate.  There  is  oft^Mi  a 
row  of  knobs  just  l>ek»w  the  suture;  columella  thif*kene<l  and  n»unde«l,  the  liase  of  the  shell  pnijecting 
a  little.  The  color  {lattern  is  much  diversifie*!.  the  gnmnd  being  gray,  orange,  orange  brown  or 
>mvnish  varioiL»*ly  blotche<i  with  whitish.     The  ofierculum  is  chestnut  nJoreil  within. 

Height.  .30;  diameter.  2!^  mm. 

liiM|u«'n»n  Bay;  Poiuv  Reefs:  Puerto  Real;  Kajanbt:  MayagiK^z;  ratoiia;  San  .Inan;  <Miani<*a.  Porto 
Ri(*o.     .\n  abundant,  widely  distributi'<l  fonn. 

Oeniu  ABTEALnm  Link.  1807. 

Shell  tnK'hiform,  more  or  less  flattene*!  Itelow,  sometimes  deprei«H*<l  alif»ve;  the  young  shell  is 
always  carinated  anil  spinose  at  the  margin;  oiien-ulum  oval  or  oblong,  with  generally  subiuarginal  or 
tenuinal  mnltispiral  nucleus,  usually  with  one  to  several  external  ribs. 
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Astralium  csBlatum  Gmelin. 

Trochu*  csrUUus,  dr.,  Chemnitz,  C>>ii<'h.  Cab.,  v.  p.  S3,  pi,  rhxii.  Rfp^.  1.'»3«»,1M7. 
Trochus  esplntii*  Gmelin,  Syst.  NHt.,i».  3ft81.  17W. 

Shell  solid,  imi>erforate,  pyramidal,  with  slightly  convex  whorls  and  tnilxarinate  j>eriphery, 
with  flattened  l)ase,  having  inuncHlately  Inflow  the  HUture  a  series  of  strong,  oblique,  siihradialing  ribe, 
with  finer  oblique  rWm  l)etwet»n;  the  rest  of  the  shell  is  seulptureil  with  strong,  revolving  ridges,  which 
are  everywhere  crossed  by  oblique,  scaly  lines  of  growth.  Above  the  i)eriphery  these  fRHjuently  forui 
vaulte<l  or  subtubular  processes;  aperture  very  oblique;  columella  wide,  curved,  often  having  ono  or 
more  gn^ives  on  its  fat^e.     Color  dirty  white  or  greenish,  ra<liately  maculate  with  bn)wn. 

Open'ulum  oval;  nucleus  submarginal;  the  outside  convex,  white  or  orown  tintcnl,  coarsely 
granulose.  It  is  nuich  like  that  (»f  Turtto^  but  the  young  shells  are  carinate<I  arul  usually  spiny  on  the 
l)eriphery. 

Height,  80;  diameter,  80  mm. 

Guani(!a;    Playa  de   Ponce;    Arroyo,    Puerto  R4>al.   Porto  Rico;  C'almllo  Blanco   Reef,  Vieques; 

Rnsenada  Honda,  Culebra. 

Astralium  tuber  LinnaMis. 

Tntehuit  ttibrr  Linmbiis,  Sy8t.  Nat.,  «d.  x,p.  769,1768. 

Aitraiium  tuber  Pilsbry,  Tr>'on's  Man.,  x,  p.  223,  pi.  LVi,  figs.  79,«0.1K88. 

Shell  solid,  often  rather  elevatwl,  with  alnmt  six  fiattene<l  or  somewhat  rounded  whorla, 
sometimes  a  little  shouldertKl,  8culpture<l  by  fint*  and  croarse,  obliijue  ridgt**  on  the  up|)er  jiart  of 
the  whorls;  base  of  the  shell  somewhat  rounde<l,  imjK»rforate;  columella  wi<le,  often  exc^vattni, 
bituben-ulate  >)elow.     Color  dirty  white  or  greenish  radiately  maculate  with  brown. 

Height,  45;  diameter,  45  mm. 

Guaniira;  Hucares;  San  (ieronimo,  Porto  Rico;  (^aballo  Blanco  Reef,  Viwjues;  Wivt  Imlian  region 
generally. 

This  slu'll  has  nni<th  the  apiiearance  of  a  Tnrtm^  but  the  young  an*  sulispinose  at  the  periphery. 

Astralium  longispinum  Uimarck. 

Trttchun  UmijiitpinuH  L4iman'k,  An.  nanH  Vert.,  vn.  p.  10.  1M22. 

Axirnlhtm  Umgi»iiimi  IMl«bry,  Tryon'K  Man.,  x.  p.  221,  pi.  i.i.  Hk»  1-9,  l««H. 

Shell  sublenticular,  low,  rounded  al)ove,  less  <"onvex,  sometimt*s  nearly  flat  Ik'Iow;  whorls  six  to 
seven,  often  obliquely  rigid  Iwlow  the  sutures,  then  with  si'veml  n'volving  stories  of  granules  or  vaulted 
wales;  periphery  sharply  carinate,  arme<l  with  strong,  triangular,  flattened  spines  which  extend  over 
the  sutures  to  near  the  sumnnt  of  the  shell,  there  Ijeing  alnnit  sixtei»n  on  the  last  whorl;  Imse  having 
strong  ra4^1iating  lamellte,  which  (toss  the  five  or  six  revolving  tulK»rculous  ridges;  ajierture  traiLsverae, 
rounded,  (*lianncled  at  the  outer  edge;  und)ilical  region  often  excavate<l,  but  genenUly  inifterforate; 
a|>erture  and  columella  silvery.     Col(»r  white,  yellowish,  or  light  brown. 

Height,  20;  diameter,  .'^7  nun.     Another  shell,  height,  1(>;  diameter,  (U)  mm. 

Mayaguez  HarlH»r;  I*uerto  Ri*al,  I'orto  Kico;  (-ulebni,  Wt»st  1  tidies;  Florida  Keys,  etc. 

Astralium  americanum  (imelin. 

TmchumtnirruHiinm  itnwMw,  Syst.  Nat.,  p.  35»1,  1792. 

AKtmlimii  nmerirnnuiii  Pil.sbry.  Man..  X.  ]>.  224,  pi.  Lii.  t\gH.  18-20.  issh. 

Shell  trfx'hifonn,  elevated  conical,  with  alx^ut  nine  nearly  plane  whorls,  having  the  suture  well 
markeil,  with  strong,  oblique  growth  lines,  with  irregular,  obli(iuely  nuliate,  often  cur\'e<l  ridges 
thnmghout  as  far  down  as  the  i)eriphery;  there  is  generally  a  slightly  tlefltusl  revolving  ridge  just 
al)ove  the  suture;  aiK»rture  oblique,  .moiuc what  angiilate<l  at  the  rather  sharp  |»eriphery,  silvery;  base 
with  alKUit  eight  revolving,  s<'aly  ritlgt»8.     C'-olor  white  or  yellowish. 

Height,  27;  <liameler,  27- mm. 

.Aguadilla,  Portx)  Rico,  one  young  shell;  West  Indie,**,  Flori<la  Key.s. 

Family  TR0CH11)/E. 

Oennt  CHL0R08T0MA  Swainton.  1840. 

Shell  conical,  nacrt»ous,  umbilicateor  imj)erforate,  solid;  ai»erture  obli(^ue,  8ubrhomboi<l,  the  outer 
lip  sm<M)th  within;  colutnella  anruate,  continued  over  or  part  way  around  the  mnbilicus,  which,  when 
o[>en,  shows  one  or  more  spiral  ril»s  withiti;  base  of  4'olumclla  with  two  or  more  tuln'n'les;  0|)ercnilnm 
horny,  circular,  itiultis]»iral. 
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Subgenus  Omph alius. 
Chlorostoma  scalare  Anton. 

Trtx^huf  iirnlari*  AiiU>n  lini  Philippi.  Abbild.  uud  B«'«rhr..  i.  Trochu*,  \*\.  iv.  rtjf.  11.  1M4. 

Shell  tnx^hifomi,  with  (minted  sununit;  whorls  seven,  rounded  or  Sfimetinie:*  slightly  shoulderetl, 
the  last  sul^i-arinate  on  the  |)eri|)her>',  sculpture*!  with  clf»se,  revolving  threails  which  are  usually 
8ubn(.Klulous:  some  of  theee  threaib*  are  stn>nger  than  other?  and  i-ause  the  shell  s<»metinies  to  be 
slightly  angular  on  the  upper  part  of  the  whorls;  afierture  oblique;  lip  thickeneil;  umbilicus  wide, 
with  two  or  three  strong,  revolving  ribs  within;  columella  c'oncave,  ending  in  two  nr  nmre  teeth 
licit »w.     Color  grayish  or  greenii*h  gray,  with  mottlings  of  darker  color. 

Height,  \6;  diameter,  20  nmi. 

Playa  de  Foniv;  I^lerto  Real;  (iuanica;  Arr«)y<»,  Porto  Ri<i>;  Caliallo  Hlaiim  k«t*f,  Vit^jues; 
Knsenada  Hon<la,  Culebra. 

Chlorostoma  fasciattun  Horn. 

roM-hu*  /futriatuf  fUtrn,  Mils.  Catn.  Vind..  p.  XM,  pi.  xn.  tigs.  3.  1.  I7>0. 

Shell  depre^«*ed  (Hjnical,  with  a  somewhat  rounde<l  spirt*  and  rather  blunt  ap<:>x;  whorls  rounde<l 
Ijelow,  and  flattene<l  or  faintly  I'om-ave  above,  smooth,  with  theexcepti<m  of  very  faint,  wavy,  revolving 
lined  and  e<|ually  faint  growth  lines;  lip  thick,  sometimes  double  and  faintly  ridge«l  within;  und>ilicus 
mtxlerate,  with  one  strong  ridge  within.  The  shell  shows  a  great  variety  of  coloring;  the  ground  may 
\ie  yellowish  re<l  or  various  shades  of  brown,  with  fine,  it?volving  n:»ws  of  small,  angtilar  white  s|>ots. 
Then*  is  generally  a  light  l>and  on  the  n>unded  jieriphery,  and  there  may  Ik»  blotches  t»r  irn*gular, 
nuliating.  whitish  t1ami*s  alxjve. 

Height.  12:  diameter,  15  nmi. 

Plava  de  Pontv;  <iuanica:  Puerto  Real;  Arrovo,  Porto  Rif«»;  Kns<'nada  Hiaula.  ('ul«*bra. 

Chlorostoma  excavatum  l^man*k. 

Trt0fhin>  ixt-dtfttu*  Lamarrk.  An.  wn*  Vert.,  vii.  p.  *J9.  ISii. 
liihintMnnm  fjr>tnUnm  PlWiry.  Man.,  xn,  p.  l>7.  pi.  l.xiil.  rtRj*.  :V-.%.  1MW. 

Shell  tHH'hoidal,  sides  slightly  c«»nvex;  whorls  but  little  nmnde<i,  the  la^^t  strongly  but  not  shar]>Iy 
carinatc  at  liase,  scnlptun**!  with  wide,  low,  revolving  ril>s:  aiierture  very  obli4|Ue;  «»uter  lip  not  much 
thickened;  columella  sinuous,  sc-arcely  swollen;  umbilicus  modenite,  half  surroundeil  with  sickle-sha(»e<l 
(*allus;  lui.-^*  generally  n»ncavc,  with  strongly  marke«l,  revolving  line.  The  ai>ex  is  usually  enMle<l,  the 
rest  of  the  shell  ab«»ve  is  grayish  or  ]iinki.*<h,  with  irregular,  subnulial.  bn»ken,  bn>wn  markings. 

Height,  10;  <iiameter,  15  mm. 

.Vguadilla;  Hu«rares,  Porto  Rico;  Knsenada  Honda.  Culebni. 

The  up|»er  half  of  the  shell  is  generally  much  enNle<l. 

Chlorostoma  maculostriatum  i\  P*.  Attains. 

Mnnii*ii,Mta  wiriihititrinta  C.  R.  Adanii*.  l*rot\  RtM.  Sin'.  Nal.  Hist.,  v.  p.  (!.  Is4.'>. 
nilnn>*tniun  iiiifuhuirhUmu  FiWhn'.  Man.,  xi.  p.  IM.  pi.  xxiv.  fiifs.  hs.  t^.  Ihnv. 

Shell  und>ilicate,  lt:»w  txmii^al;  whorls  slightly  convex,  the  last  ftvbly  angidate  at  the  l»ase;  the 
surface  iscovereil  with  tine,  but  distinct,  revolving  strue;  liase  concave  arountl  the  undalicus;  a()erture 
sulM|ua< Irate;  i-olumella  with  a  callus  alxive  and  two  rather  strong  teeth  l»elow.  Coltirdark  gre**n, 
t*livacet»us  t»r  brownish,  more  or  lesw  dotte<i  with  white,  sometimes  tlamulate  with  white;  a  light  trat^t 
at  the  umbilicus  is  dtitte«l  with  bn>wn. 

Height.  9;  tliameter,  10  nun. 

Huf2ires:  Armyti.  Port«»  Rini.  tuie  ytiung  shell. 

Oenns  LIVONA  Gray.  1842. 

Shell  large,  turbinate,  soliti,  the  surfacv  mttttle^l;  a|»ertun»  tiblit^ue,  .•4mtH>th  within;  undulieus 
large;  t*(thimella  an>uate.  with  a  callus  al>ove  which  extentls  half  way  an»untl  the  und>ilicus  antl  is 
nt»t4-he*l  in  the  mitltlle;  t»|»erculum  with  very  numen>us  whtjrls. 

Iiivona  pica  IJnmeus. 

Turhi  pirn  !-inna'n>.  .Sy-i.  N«i..  x.  p.  76:J.  17o8. 

Lir,,nn  p/iNi  I'iKhry.  Man.,  xi.  p.  -TT.  pi,  l.xi.  tiK.  lA.  IsM*. 

Shell  large,  S4»litl.  t*oni4:al.  with  alNiut  six  muntletl  wht>rls,  the  .^urfa«i*  generally  sli);htly  tvmi- 
gate^l;  a|>erture  sulK>rbirular,  t»blii|Ue,  umbilieus  rather  witle;  o|»en-ulum  «*in*ular.   multispiral.  often 
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with  a  lai^  green  patch.  Sfiell  whitinh  or  greeniHli,  with  nia<MiIation8  or  zigzag  ntripes  of  black;  often 
the  whole  of  the  upfK^r  surface  iw  mmrly  or  entirely  black. 

Height,  70;  diameter,  80  nun. 

iSan  <Teroninio;  C^alx)  R<.)jo  light;  Agiiaililla;  ]*once;  Hu(*areH;  San  Jnan;  (iiianica,  Port4)  Rico; 
('al)allo  Blanco  Reef,  Vieques. 

Thin  iH'autiful  H)>e<'ieH  iu  extnmiely  abundant  <»n  the  coral  nx^ks  of  the  entire  Wet^t  Indian  re^ic^n, 
and  in  useil  for  f<MMl  in  many  j)la<t»t*.     The  oi)enniluni  is  a  lovely  object. 

Oenni  MICSOOAZA  DaU,  1881. 

Shell    flattened,   rotelliform,    nairreous   within   and    with<»ut,    nmbilicatetl;   lip  thin;  cHdiiniella 

with<mt  a  calluH. 

Micrograza  rotella  I>all. 

MicntiHiza  nttdla  DhII,  Hull.  Miim.  (^>in|).  Z<m)1..  ix.  |>.  hi,  1H81;  XXIX.  \k  :)57.  pi.  xxn,  figa.  S,  on.  lM^9. 

Shell  tleprcHHed,  lenticular;  whorls  about  live,  the  earlier  two  or  thret*  n.>unde<l,  the  ai>ex  elevated; 
at  the  miture  of  the  later  whorls  there  is  an  elegant  row  of  small  nodules;  laut  whorl  sulx'arinate 
«)n  the  i>eriphery;  umbilicus  wide,  bounde<l  at  its  edgi*  by  a  sharp,  c^rt»nat4Nl  angle;  ai)ertnre  nearly 
semilunar;  columella  short,  nearly  straight.  The  shell  sometimes  has  tnures  of  very  tine,  rev«dviiig 
threads.     It  is  beautifully  iridescent  throughout  and  is  often  marked  with  zigzag  brown  flaineH. 

Diameter,  6;  height,  4  mm. 

Aguadilla;  Mayaguez,  Porto  Ric<j. 

Oenns  80LARISLLA  8earlet  Wood,  1842. 

Shell  umbilic^t4Ml,  ctmical;  whorls  with  spiral  gran<»s(*  lin«»;  umbilicus  with  a  carinated  niai^n. 
Ty|H»,  S.  (ttrliutta  S.  W<kxI. 

Solariella  aznabiliB  Jeff  revs. 

TnH'hiiH  a mnhtUif  JvUfrvyH,  Brit,  ('oiirh.,  ill.  ji,  :W0,  I^Hift;  v,  pi.  i,xi.  rtg.  fi. 

Shell  pyramidal,  (nearly,  somewhat  irides(*ent,  with  two  spiral  ridges  on  the  upper  ])art  of  the 
last  three  or  four  whorls,  with  several  finer  irregular  ridges  on  the  bast*  of  the  shell;  the  suture  is 
deep  antl  narrow,  ami  below  it  on  the  sloping  shouhler  are  numerous  nuliating  ridges;  aperture  sniall, 
nearly  romid,  the  last  whorl  but  slightly  joinetl  t<»  the  |H'mdtimate  whorl;  umbilicus  rather  large, 
funnel-sha{»ed. 

Height,  S;  diameter,  7  mm. 

Mayagu*-/.  Porto  Ricx),  one  broken  shell. 

Oennt  CALLI08T0MA  Swainion,  1840. 

Shell  g(>n«*nilly  ini|K'rfonite,  conitral,  rather  thin;  whorls  sm(N)th,  s|)irally  ridgeil  or  granular,  the 
hi.Mt  generally  angular  at  the  jieriphery;  a]>t^rture  sulNpiailrangular;  columella  genendly  ending  in  an 
obs<*un'  tooth. 

TyiH»,  TrtH'hiis  zizijph'nnm  Linmeus. 

Calliostoxna  jujubinum  (inielin. 

TnrthuK  jiijuhitiHH  i\\\\v\\\\,  Sysl.  Nait..  p,  ;{.'>70.  17\fc!. 

niUiiiHttnini  jujubinum  IMlshry.  Man.,  XI.  p.  lUl.  pi.  XL,  flg.  \i\,  18K9. 

Shell  jjyramidal,  rather  soli<l,  with  nearly  Hat  whorls,  the  last  roundly  «'arinate  lielow.  They  are 
genendly  a  little  coniuve  and  swollen  on  the  base  ami  are  scuIpturiMl  with  numeri>us  spiral,  l)eailed 
line,  with  finer  lM>a<U*4l  threads  Ix^tween;  a]>erture  subqua<lrate;  und)ilicus  narrow,  slightly  funnel- 
shajKid.  The  lii»  is  generally  lirate  within.  Color  chestnut  or  j)urple  brown,  with  narrow  curvetl 
longitudinal  white  streaks,  the  l)ase  generally  dotte«l  with  white. 

Height,  :iS;  diameter,  20  nun. 

Mayaguez,  Porto  Rico,  the  lower  i>art  of  a  shell  «>f  one  of  the  varieti*»s. 

Calliostoma  jujubinum  var.  rawsoni  Hall. 

ntHnuttoiim  jujubinum  var.  mwivnii  Dall,  Klako  Kci><>ri.  n.  p.  'M\^,  isW, 

Smaller,  with  narrower  umbilicus;  columella  thin,  and  the  tooth  which  is  fount!  in  the  tyiie  is 
weak  or  al)«H»nt.     Shell  more  conical  than  the  tyjK*  and  nnu^h  ilarker  in  color. 

VitM^ues,  one  shell. 
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Family  L10T111).4:. 

0«iiiii  LIOnA  Oray,  1848. 

SIh'II  tiirbiiiifonii  or  <liM-oi«lal.  loiigitiKlinally  rihN*<l  or  rlatlirat<>;  a|»ertnre  slightly  narn^Hie, 
with  (tnitinuoUH  iK*riHt4>iius  which  is  thirkeiie«l  an<l  <*HnoiiH.  ( )|»en-iiliiiii  uiiiltispiral,  iiiriKNUis, 
hi>'i>i(K  with  a  i-ali-areoiis  layer  of  |»early  i»articleH  npirally  <liHp<»*tHl. 

liiotia  ^znina  TiKuiiey  iV  HohiH>}f. 

Tnii'hu^  inmiun  T.  tV  H..  IMoioi'.  F<»«.  S.  Car.,  p.  11»*.  |»I.  XXVi.  ttti.  I.  iHTu;. 
Arrhittfiiniitfi  hifitritiiitn  Sti-HfTiM.  PrcH'.  B<iKt.  S*>rr.  Nat.  Hist,  for  1872.  p.  'JUV 

Shell  low  nHiical,  with  four  whorln,  which  are  sloping  aUive  aii<l  have  «ni  the  wiiU*  |»erlphery 
three  revolvinj^  carina«i;  these  (^rinan  are  slightly  l>eaiie<l;  there  in  a  revi»lvinjjt  n»w  of  bcailn  just 
l)elow  the  <leei»  suture;  there  are  on  the  Inxly  whorl  additional  fine  beadetl  ridjres;  aperture  round, 
the  lip  but  slijffhtly  thickener!,  with  a  sulcus  sei^arating  it  from  the  previous  whorl;  umbilicuh 
moderate,  with  a  lMfjide<l  carina.  Surfai'e  whitish  pink  or  piiriilish,  Hiaculate<l  with  ^larker  color. 
There  is  a  row  of  nnidish  spots  on  the  lower  jwripheral  i-arina. 

Diameter,  8;  height,  2  nun. 

Mayaguez,  Porto  Ric«:»,  one  slightly  >>n>ken  and  woni  shell. 

Family  VITRINELLII)/E. 

0«iiiii  LBPTOOT&A  Buih,  1897. 

Slirll  minute,  dull,  dirty  white  or  pale  brown,  c«»vere<i  with  a  thin  straw-ciHonni  epidermis; 
whorls  few.  nmvex;  spire  elevate<l,  with  twiste<l  nuclear  whorl;  uiul)ilicus  largi*;  ajieriurt*  ver\' 
o)dic|ue;  lip  simple,  continuous. 

Leptogyra  inconspicua  Rush. 

hfthtfft/ra  ituftnjtpirun  Baxh,?  Tmn**.  C'-«>nii.  Acad.  Soi..  x.  p.  137,  1897. 

Shell  with  two  and  a  half  whorls,  with  low  obtuse  apex;  surface  nearly  8ni<H»th.  with  micn»M*(>]>ic 
growth  lines  and  ill-<lefine<l  wrinkles  extending  from  the  suture  some  distance  down  tiie  shell. 
Diameter,  1.8;  height,  l.K  nun.  « 

Mayaguez,  Porto  Rico,  one  young  shell,  of  which  the  idcntifi<«ti«in  is  doubtful. 

Family  XERITlDvE. 

0«nai  HEBITA  (LimuBoi,  1768)  Lamarek.  1799. 

Shell  imperforate,  gloVmlar  or  oval,  soli<l,  smooth  or  with  spiral  wulptun*;  spire  short;  a|»erture 
flemilunar, entire;  lip  thick, generally  toothed  within;  columellar  area  large,  flattene< I,  often  S4'ulpture«l, 
its  Umler  dentate.  Ojiertruluni  cak*areoufl,  the  external  face  granulous  <»r  sculptun><l,  {laucispiral; 
nucleus  excentri<>;  internal  face  callous;  apical  and  clavifonn  a|x>physe8  well  <levelo|>e<l. 

Nerita  peloronta  Linnteus. 

yrritn  iKloronUx  Liiiii»iut.  Syj»t.  Sat.,  X,  p.TTH.  175S. 

.S'rrita  jtftonmtn  Ri-cw,  Conch.  Icon..  IX,  pi.  II.  Arb.  h.  h6.  IttS-S. 

Shell  with  a  shar|>-pointe<l  spin*  and  somewhat  rounded  whorls,  the  last  n»ncave  just  Itelow  the 
shallow  sutuns  sculptured  with  revolving  ridges  which  are  stnmg  and  shar[»  on  the  earlier  whi»rls 
but  which  l)ecoiiie  rouiide<l  and  rather  faint  towanl  the  afierture;  within  the  lip  there*  are  two  te<*th 
alH»vc.  a  larger  and  a  smaller,  and  one  at  the  ba*H»,  an«l  l)t*tween  these  there  are  ve»<tigial  teeth;  then* 
an*  two  .»*trong  teeth  on  the  I'olumella,  the  upi>er  the  larger;  the  columellar  face  is  slightly  riilge*!, 
and  at  its  up|»er  termination  then*  is  a  small  canal.  Color  whitish,  yellowish,  or  puqilish,  variously 
mottltil  and  /ig/.iigge«l  with  red  or  blai'k.  The  columellar  an*a  in  .<taiiie«l  nnl  as  if  with  bliMMl.  hciMt' 
the  {Nipular  name  "  Bleeiling  hMtth  shell." 

Height.  40;  iliameter,  45  mm. 

San  Juan;  IIu<*ares;  Aguadilla,  Porto  Rin»;  Culebra  Island. 
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Nerita  tessellata  (iiiielin. 

yrrila  tfMHeUatn  (iineliii.  Synt.  Nat.,  p. 3685,  \19L 

Nerila  tefivllatn  Reeve.  Cont^h.  Icon.,  ix.  pl.ix.  flffs.4;i,  4'Sfi,  lKft5. 

Shell  with  mther  low  bluntly  pointed  spire  and  from  tliree  to  three  and  a  half  wliorls  whi<*h  are 
peanrely  (ronvex,  the  la«t  flattened  or  a  little  cont^ve  alH»ve;  the  wulptnre  eonsiHtB  of  stnmp,  rc)nn«le«l 
ridges  throuj^hoiit;  lip  thick,  grooved  witliin,  with  two  teeth  alnjve;  oolninellar  area  exravatiHl  pii8tulous: 
outline  of  eolnniella  somewhat  in<'urve<l,  with  one  *)r  two  faint  teeth  in  middle.  Color  white,  teap€*l- 
lateil  with  hlaek.     Sometiniefl  the  entire  shell  is  black,  with  a  few  wliite  markings;  interior  bluish. 

Height,  IfO;  diameter,  17  mm. 

This  abundant  sjun-ies  was  taken  at  thirttH.m  different  stations  alnnit  Porto  Ri<*o;  West  IihU«*; 
Flori<la  Kevs. 

Nerita  tessellata  var.  praBcog^iita  C.  H.  Adams. 

ytn'tn  prn-ritifnlt(i  Reeve,  Toneh.  Icon.,  IX.  pi.  vii,  Hk**.  30ri.  3tK>,  18fi6. 

In  the  variety  the  spire  is  generally  lower  than  in  the  tyi»e,  the  cohunella  is  straighter  and  more 

strongly  t«K)thed,  am!  thparea  i«  lew  excavated. 

Height,  20;  diameter,  23  mm. 

Culebra,  four  shells. 

Nerita  versicolor  I^amarck. 

Nrritn  vtrsieiflor  Laiimrek,  An.  sanH  Vert..  VI,  p.  193,  1882. 

yrritn  rtrin'cftlor  Reeve.  Coneh.  leon..  ix.  |»1.  Xli.  figs.  fi6,  a.  h,  v,  *!,  18.V>. 

Shell  with  a  somewhat  elevate<l,  |M>inte<l  spire,  the  la<<t  whorl  slightly  concave  Iwlow  tlie  suture; 
8culpture<l  with  stning,  revolving  ridges  throughout;  a|H»rture  cri»scentic;  lip  within  with  one  strong 
t<K)th  al>ove  and  one  IhjIow,  with  a  row  of  smaller  ones  l)etween;  columellar  area  full  or  flat,  wrinkles, 
which  are  slightly  pustulous;  columella  convex,  with  four  stwng  teeth.  Color  of  tlie  groun<l  whitish, 
often  brilliantly  tinted  with  re<l;  ril»s  markinl  with  square  or  elongate<l  violet  or  black  s]K>te. 

Height,  20;  diameter  17  nun. 

Found  abundantlv  at  nearlv  all  the  stations  around  Porto  Rico. 

OenuB  NEBITINA  Lamarck,  1809. 

Shell  relatively  thin,  subglolnise  or  oval,  whorls  genendly  smtKith,  sometimes  rough  or  spinoeo; 
aiH'rture  semicircular;  columellar  bonier  straight,  flnely  tootheil  or  smooth;  lip  sharp,  not  t«K.>the<l  or 
ridgwl  within;  ojien-ulum  shelly,  with  a  flexible  Ixmler.  exhibiting  two  pnx'essi's  which  have  lieen 
calletl  a  rib  and  a  i)eg.  • 

Neritina  reclivata  Say. 

yrritinn  r^W/jvi^i  Say,  Journ.  AeaM.  Nut.  Sei.  IMiiln..  iil.  1822,  p.  257. 
yrrilhiu  trrlhata  Trycm,  Man.,  x,  p.  3«J,  pi.  xil,  ««:*«.  In-'M),  1888. 

Shell  gloU>sely  coni(«l;  sj)ire  somewhat  pr(Kluce<i  but  obtuw;  whorls  con<'avely  slanting  on  the 
shoulder;  sutun*  well  defliMnl;  ai>erture  semilunar,  patulous;  inner  lip  nearly  straight,  faintly  tootluMl 
in  the  middle.  Color  olivaceous,  grtHMiish,  or  brownish,  with  obli(|ue,  undulating  dark  lines  which  are 
sometimes  reticulate<l.     Height,  20;  diameter,  7  nnii.     Vieijues,  one  worn  shell. 

Neritina  virg^nea  Linnauis. 

ycritn  riririma  LinnnMLs.  .^yMt.  Nat.,  e<l.  x.  i».  778,  1768. 

Neriiina  ririjhun  Reeve,  f'oneh.  leo.i.,  ix.pl.  xxi,  fig.  92.  a  to  d.    18.V>. 

Shell  smiMith,  [M.)lishe<l,  usually  white,  sagt*  colonel,  yellowish,  or  violacw^us,  with  a  fine,  cU»He 
pattern  of  parallel,  Uuigitudinal  darker  or  lighter  lines;  these*  sometimes  an^  n'ticulated,  or  give  the 
markings  the  apiK»arance  of  scalt«  on  a  fish.  The  shell  may  be  variously  sjM)tted  or  zone<1;  in  fat^'t  there 
is  an  endle.'^s  variety  in  coloring.  The  spire  isgt»nerally  low  or  only  uKxlerately  develo|)eil  and  oblusse; 
the  whorls  Ih'Iow  the  suture  an*  usually  a  little  sIoihkI,  the  lip  is  sharp,  the  columella  is  straight,  with 
a  numl)er  of  rather  strong  teeth. 

Diameter,  from  i\  to  20  nun.;  height  alnrnt  the  same  as  th«'  <liameter,  s<»metimes  a  little  greater. 

San  Juan:  Mayaguez,  Porto  Rico;  a  numlH>r  of  shells. 

Neritina  viridis  Linna.ais. 

Scrita  rin'iUx  Linnimis.  .^vj-l.  Nat.,  ed.  x,  j).  77h,  H.'Vs. 

ycritina  (Snuiratfdia)  rirt//M«  Tryon,  Man.,  x.  p.  54,  pi.  xviii.  t\K.  88.  IHW. 

Mayaguez,  Porto  Rico,  one  dead  s]»ecimen. 
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Family  HELIC1N1D.E. 

Shell  tur!)iiiate<l,  helii-ifonn,  or  globular:  npire  nhort;  ajHJliire  wmiciroular:  interior  walls 
alworbe*!  l>y  the  animal:  o|ien.*iihini  homy  or  <':ili^reoiii«,  nonppiral. 

Oenni  HSLICIHA  Lamarck,  1799. 

Shell  iniiH-'riorate,  having;  a  ealliu?  on  the  inner  wall  of  the  aperture;   wliorlfi  few.  peristome 
thi«-kent»<l,  refltvted;  o]H'n.-uluni  eomwrnn  or  r*helly. 
Type.  //.  ut'i-ikUa  Lamarck. 

Helicina  vinosa  Shut  tie  worth. 

Hfliriiin  lintmu  Sh»mlfW«irth.  Diiif^n.  iieue  Moll..  IhM.  p.  V»2. 

JMinun  vinttm  .Soworhy.  Coiu'h.  Icon.,  xix.  pi.  xiv.  fijf.  lis.  n.  h.  IsTi. 

Porto  Kieo;  Vie<piejs. 

Helicina  umbonata  Slmttleworth. 

Hfiinnn  nmhtmntn  .•^huttleworth.  IHhkh.  iieiie  Moll.,  p.  »i.  1N>1. 

l*orti»  Ki«*o. 

Helicina  bjalmarsoni  Pfeiffer. 

Hcliniin  hjuhnnrMmi  Pfeiffer.  Mai.  Bliitt..  iil,  IK.'irt.  p.  Hy 

Heiin'nn  /i>iyTOMr*»wi  .*^)werby.  C'om.'h.  Icon.,  xix.  pi.  xxv.  ftp.  '^23,  1S73. 

AreeiU):  INmee:  near  TtuaAlo,  Porto  Ric<». 

Helicina  striata  Lamarek. 

IMit'iifi  >itrintn  I^iiiHn'k.  An.  sails  Vert.,  vi.  p.  108.  1822. 

H'Urinn  i^rinhi  S«iwer!»y.  Conch.  Icon..  XIX,  pi.  xxil.  fi|f.  191,  1^73. 

Porto  Kieo,  several  loealitiet). 

Helicina  subfoaca  Menke.     Plate  54.  fi};.  t>. 
Jlflicinn.  etib/tuura  Menke,  S\TiO|>«i!«,  1H2J*,  p.  jy. 

Shell  <lepre«?e<l  globoee,  with  ilLstinet  jnrowth  gtrije,  amber  colored  to  hrownish;  whorls  five  an<la 
half,  m^rly  flat  or  sometimes  having  a  faint  revohnng<leprest<ion  at  some  distance  l>elow  the  suture;  suture 
<listinct  but  not  dtvp;  j^eriphery  munde*!  or  slightly  suhcarinate;  a|)erture  semicircular,  outer  lip 
sliarp;  liasal  c*allus  granular. 

Height,  7;  diameter,  9  mm. 

Under  nx'ks  in  pastun^.  Bayamon,  Porto  Rico,  anti  also  at  St.  John  and  St.  Thomas. 

Helicina  fasciata  Lamarck. 

HflifhinOu'riata  I^marck.  An.  miiM  Vert.,  vi.  |».  UW.  1X22. 
H'lirhtn  hiju'iutn  S<i\%erhy.  C'oiM'h.  I<H»n..  xix,  pi.  ix.  fiic.  7.1,  1«73. 

lN.»rto  Rico;  St.  Jolui;  'jiujvibly  f<»und  in  some  of  the  I^esser  Antilles. 

Helicina  phaaianella  Sowerby. 

Ihlirinn.  phminnrUn  Sowerby  in  Pfeiffer.  Mai.  Bliitt..  Ml.  p.  Hi.  ISW. 
Hfiinnn  ph'w'nnflln  Sowerby.  Conch.  Icon.,  xix.  pi.  xxx.  fijr.  270.  isT.i. 

Vega  l^ja;  Aguadilla,  Porto  Rico;  Vie*jues. 

Helicina  trochulina  d*(>rbigny. 

IblU'hm  tnwhHlina  d'Orbijfny.  Moll.  CuttAiia.  i.  p.  219.  pi.  xx.  fip*.  10,  12,  IMl. 
Ihlirinn  trffhuliua  Sowerby.  Com'h.  Icon.,  xix.  pi.  xvi,  Hk-  138,  1873. 

Porto  Kico. 

Helicina  foveata  Pfeiffer. 

H»lirin.i/or,nrn  pf«Mffer.  P.  Z.  S..  IKW.  p.  :45. 
Vie<iui*H:  St,  Thomas. 

Oeniii  8T0A8T01CA  C.  B.  Adamt.  1849. 

Stoastoma  portoricense  Weiffer. 

iitoa^omn  iHtrtori'^rnM  Pfriffer.  Mai.  Bliitt. ,  in.  p.  r>l.  lx.V., 

Manati,  in  the  Delieias  plantation,  I\»rto  Rin». 
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Superfamily  ZYGOBRANCHIA. 

Family  FlSSLRELLia^:. 

Subfamily  PISSURELLIN^. 

Oenni  FI8BUBELLA  Brugnibre,  1791. 

Su])gt»nnH    FlSHURELLA   ».  H. 

Sli(*II  ronical,  its  hsua*  oval  or  elliptical;  ajK^x  ppiral  in  the  yoiiii^,  n^inove<l  in  the  acliilt,  havinf; 
a  roiindcMl  or  elliptical  anal  ofwnin);  which  in  lx>iimle<l  innide  l»y  a  callus  with  entire  niaiyins,  not 
truncate  or  excavated  l>ehin4l.     Shell  callable  of  containing  the  entire*  animal. 

Seotioa  0RSMIDS8  H.  ft  A.  Adjuns. 

Fissuiella  barbadensis  (inielin. 

I>n/rUn  hiirh^ifU  innn  (im<'\h\.  SyHt.  Nat.,  p.  3729, 1792. 

HMiinllti  hnrhnil€nso(  l*il»bry.  Man.,  xii.  p.  164,i>l.  xxxvii,  tiKv. 40-49, 1890. 

Shell  solid,  low,  conical,  with  ovate  hat<e;  ai>ex  Hubcentral,  with  roun<le<l  o|KMiin^.  Surface  sculp- 
ture<l  with  nuliating  ril)s;  eleven  of  these  are  jfenerally  Htronjfer,  and  all  are  more  or  less  ru<lely  w^aly. 
(.V>lor  whitisli,  variegate<l  with  bn>wn  or  puryilinh  markings;  interior  jreiierally  jrreenish,  often  zoiit>d. 

<ireatest  lenj^h,  :^;  hrea<lth,  26;  height,  15  nun. 

San  Juan;  San  (teronimo;  Ponce;  Aguadilla;  (fuanica,  Por*o  Hu^a;  West  Indite;  Fhirida  Keys. 

The  sj)ecies  is  variable  in  the  degree  of  elevation,  scuilptun*,  and  in  coloring,  and  very  abundant. 
One  shell  from  San  (Teronimo  measures  as  follows:  Ix^ngth,  2H;  breadth,  15;  height,  6  mm.;  and  the 
[principal  ril)s  are  white. 

Fi88urella  rosea  (viiielin. 

JtUtiln  roMffiiimvWu.  SvKt.  Nnt..  p.  :r730. 1792. 

Fiwurtihi  rtutfn  PilHhry,  Man.,  xii,  p.  Irt6,  pi.  I.xil,  fiff>»,  19-21.  IHUO. 

Shell  rather  thin,  low,  conical,  ovate,  Jiarrowwl  in  front;  ai>ex  a  little  in  front  of  the  middle  of 
the  shell;  anal  perforation  elliptical;  surface  sculptunnl  with  numenms  low,  rounded,  sometimes 
slightly  scaly  riblets;  internal  callus  not  inflateil.  Color  grayish,  with  ten  to  twelve  broad,  purple 
rays;  sometimes  almost  the  entire  surface  is  purplish;  interior  greenish,  often  purple  or  nw»e-tinte<l. 

lx*ngth,  26;  <liameter,  18;  height,  7  mm.     San  (feronimo;  Aguudilla,  Porto  Rico. 

This  siH.H'ies  is  close  to  F.  fffirfttidnmiM,  but  is  a  thinner,  mon»  deli(*ate,  and  generally  smoother 

form. 

Fissurella  nodosa  ]^>rn. 

JtUttltt  lunUmi  Boni,  Mnw. Cjvh.  Vind..  p.  42'.>.  17S0. 

Fis^iinUn  nmhrni  Pil»bry,  Man.,  xii,  p.  164.  pi.  xxxvii,  JIks. 46-IH,  1890. 

Sliell  <»val,  soli<l,  conicul,  <'rmsiderably  elevattnl;  ajH'X  sulN*<>ntral,  with  a  keyhole-phai>wl  orifit»e; 
.Mirfait'SculptunHl  with  stnmg,  radiating,  no<los4^  ril>s.  (\»l<»r  uniform  brownish  or  white.  The  internal 
callus  is  distinctly  marke<i  but  n<»t  swollen,  an<l  from  it  thert;  ar(>  gtMierally  faint  rai Hating  gnx)ves  that 
mark  the  jxisition  of  the  rilw. 

length,  :^0;  l)readth,  22;  height,  17  nun. 

San  (Teronimo;  San  Juan;  Aguadilla.  Porto  Rico;  Wt'st  Indian  n^gion  generally. 

Sul)genus  Clvpidkli.a  Swainson. 
Fissurella  fascicularis  l^amarck. 

I-'inMnrrlfn  /ait'irnhtn'H  I^niitn'k.  ,\n.  sail.**  VtTt..  vi.  p.  U.  1H22. 

FiitturtUa  fiiMrirtthtris  lilsbry,  Man.,  xil.  pi.  177.  p.  .x.xxvii.  fijrs.  .Vt.rrf).  \s\n\. 

Shell  <lepress*Ml,  oval,  mcMieratcly  .»<olid,  the  en<ls  slightly  nii.*<<'<l;  orifice  sr>mewhat  croM4-Hha|»e<l, 
eK»Mgate<l,  narntw,  and  with  a  wi<ler  area  in  the  mi<ldh';  surface  scul[»tunMi  with  numerouH  fine, 
radiating,  roughene<l,  or  uckIuIous  rilw  which  are  re<ldish  brown  or  crimstm.  usually  darker  than  the 
intervi'ning  spaces;  within  the  Inmler  is  thickened  and  nearly  smooth;  the  callus  is  difltint^t  and 
radiately  ridgiMl  and  the  color  is  pink,  purplish,  and  whitish,  often  shadni  j^n^en. 

U'ngth,  21;  diameter,  17;  height,  6  mm.     Siui  Juan;  San  (teronimo,  IN>rto  Rico. 

A  lovely,  somewhat  .**a<ldle-shaiH.*<l  sjKH'ies,  closi*  to  and  eiL^ily  niistaki'ii  for  F.  puntnln  l^nmri'k. 
Tin'  latter,  however,  is  <lecide<lly  trun<*ate<l  in  front,  while  the  sinn-ies  under  consideration  is  nnuuUHl. 
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Subfamily  PISSURELLIDIN^. 

OeniLS  LUCAFIHELLA  Pilsbry.  1890. 

Shell  oMniii:.  (lopresf!e<l,  naiT«.»we<l  in  front,  t'ancellattNl:  ajK^x  with  a  laiv<*  op«»ninsr,  which  in 
niarjrintNl  within  hy  a  Htronj^,  entire,  nontnincate  l)orrier.  The  shell  rharaotens  an*  esnentially  tlie 
same  a.-*  in  F'n^urdln,  the  differen*^?  V»etween  the  twu  genera  lieinjr  m<w?tly  anatomi(»l. 

Tyjie,  i'hfpiHfUn  f^Uomnrfjinatu  Carpenter. 

liucapinella  limatula  Reeve. 

Fit^»r*Ua  limahila  Re<fVf.  <*4inch.  Icon..  Fi**urfUn.  rte.  ll'>.  IStO. 

Shell  oblong,  narrower!  and  roun<ie<l  in  front,  deprenee^l.  the  .--ninniit  subeentral,  with  a  largi^ 
o|»<*nin)r  of  the  same  shai>ea8  the  phell:  .•surface  ?<*ulpture«l  with  alternately  larperand  smaller  radiating; 
ril**:  Hometinu'^  there  are  two  or  three  small  ri>»s  between  the  larper  ones,  an<l  all  are  crossed  by 
rejnilar  c^m'entric  laminae  which  rise  into  erei^t  scales  over  the  ril^s:  white  or  raye<l  with  a^hen  puq^le 
or  blackish.     The  callus  around  the  opening  is  hc»avy  and  continuous. 

Ijenjrth,  26;  breailth,  15;  height.  6  nmi. 

Catano;  Mayaguez  Harl>or,  Porto  Ric<^. 

One  si»e<*imen  of  the  dimeninons  given  al>«»ve  came  fn»m  the  fonner  Itn-ality. 

Oenm  LUCAPIHA  Oray.  1857. 

Shell  •>>)lonir«ival.  embe<lded  in  mantle  but  covering  most  t>f  the  animal;  ai>ex  in  fn>nt  of  middle, 
havini:  a  lan.'e  oval  jierforatirm;  e<lges  of  shell  not  thi<*keneil.  regularly  and  finely  crenulate«i. 

Scctioa  CHLAKTSOOLTFHIS  Pilsbry.  IflM. 

liucapina  adspersa  Pliilippi. 

Fi*J>nrrfin  ivhitfrA'i  I'hili[>(>i.  A^biM.  iiiul  Ik-^srhr..  II.  p.  M.  pi.  i.  Hi:.  3.  IM-V 

Shell  oblong,  depresses!,  c<^nical,  narr«»wer  in  fnmt,  the  sides  a  little  «*onvex,  the  apex  in  fnmt 
of  the  middle  of  the  .•»hell:  surface  s<'ulpture<l  with  radiating,  alternately  larger  anil  smaller  ri>»s,  which 
an*  cn>sse<l  by  stnmg,  comvntric,  regular  ridges;  iH»rforation  oval,  much  the  shai»e  of  the  shell:  inner 
l>onler  .'*tn»ngly  cn»nulate.  the  teeth  arrangeil  in  i«irs;  callus  stmng,  swollen,  tnmcated  Ijehind.  and 
having  a  greenish  streak  altmg  each  side.  Color  whitish  or  pale  brownish,  with  fnnn  seven  to  nine 
bniail  rays  •»!  darker  c<dor:  bluish  white  within,  showing  the  rays. 

I^^ngth,  21;  bniidth,  11:  height,  5  mm. 

San  <Ten>nimo,  one  shell,  not  adult. 

liucapina  cancellata :'« >werby. 
/YA^fovZ/'i  •^tinttla/n  S<»weri>y.  rnii««h.  III.,  fiir.  29. 1<». 

•Shell  r»blong,  scarcely  narrower!  in  fnmt,  lt>w  conical,  sculpturwl  with  numenms  ra<iiating  ril* 
whii'h  an'  alternately  larger  and  .smaller,  and  strong,  n'gular,  I'oncentric  threads,  which  fonn  flattene<l 
n<Mlules  where  they  cn»ss  the  ribs:  orifice  rather  large  in  fn>nt  of  the  middle,  long  oval,  stained 
blue  black:  inside  white,  the  (ralliis  bluish  blai-k.  .^lightly  tnincate  behitid.  Color  white  thnmghout 
or  faintlv  rave<l  or  fle<*ke<l  with  bn.>wn. 

l^'Ugth,  25;  brea<lth,  15;  height,  7  mm. 

One  fine  al(*oholic  si»e<'imen  was  obtaine<l  fmin  the  n-efs  at  Pomv. 

Subfamily  EMARGINULIN^. 

Oenm  FISSURIDEA  Swminson.  1840. 

Shell  ovate,  conical,  the  orifii-e  in  fn>nt  of  the  mitldle;  apex  spiral,  inc]ine<l  backwanl  when 
yotmg;  .surface  i-ancellate*!;  internal  opening  having  a  strong  I'allus  within,  which  is  tnmcate<l  liehind 
or  has  a  pit.  The  shell  chara<-ters  of  several  of  the  genera  of  the  FiMtumfUdnt  are  not  well  differen- 
tiate<l.  the  classification  l;»eing  lia-^e^l  largely  on  the  anatomy. 

Fissuridea  listen  d'<  >rbigny. 
/7*>i«r*-///i  lits/Tt'  fVitThiieny.  Mi>ll.  c*utianH.  ii.  p.  I'.C  pi.  xxiv.  likr^.  :i7-:?'«.  I^^I^k 

Shell  s«»lid.  <.*onic,  mo<lerately  elevate<l:  sides  nearly  straitrht:  .^-ulptun*  n»n.'?if=tiii'„'  of  radiating 
rilis  which  an*  alternately  larger  ami  smaller;  s^imetimes  then*  are  thn^e  sets  «•!  them  of  tlifferent  .«izes; 

F. «'.  B.  l9oa-» 
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they  art'  croescni  V>y  cont^entric  ridget?  which  tin*,  often  niKiot*c»  at  the  crossings;  perforation  keyhole- 
8hape<i,  bounded  by  a  black  line  without  and  a  callus  within  that  ia  distinctly  truncated  behind;  inner 
edge  of  the  shell  toothc*!,  and  from  the  inlge  then*  are  gnx)ve8  nmning  inwanl  that  mark  the  place  of 
the  ribs;  white  within  the  hole,  <'ullus  sometimes  lK>unde<.l  with  a  dark  line;  the  outside  of  the  shell  is 
whitish,  unicolored,  or  with  nMlial  dark  strij>es. 

Jxmgth,  ',Vy;  bn^^dth,  28;  height,  15  mm. 

San  Juan;  San  <ieronimo.  Porto  Ric<). 

Fissuridea  altemata  Say. 

FinitHrfUii  aitrrnnta  Say,  Journ.  Atrnd.  Nat-.-M-L,  Tliila  .  ii.  ji.  iiMl.  1H22. 
Glyphin  aUfrnata  JMlsbry,  Man.,  All.  i».  211.  pi.  .xxxvii,  fiff»..  .'»<W»:j,  1?«mi. 

Shell  oval,  elevattni,  conical;  front  sIojk'  straight  <»r  contraVe;  liack  slo|>e  generally  C(»nvex; 
surface  clos(4y  s<*ulpturcHl  by  radiating  rih**,  of  whicrh  three  are  small  and  every  fourth  one  is  lar^ger; 
thesi'  are  crosstKl  by  fme,  concentric  laminae  which  form  little  whales  where  they  pass  over  the  ri>«*. 
Color  white,  grayish,  or  yellowish,  nuiiately  marked  with  pink,  brown,  or  black  stripes  which  an* 
often  somewhat  broken.  The  summit  is  in  front  of  the  mi<ldle,  more  or  less  inclined  forwanl;  opening 
keyhole-shai»ed,  the  front  part  <»f  it  apiK»arinjr  as  if  it  had  been  broken  away  for  some  distance  down 
the  shell.     Inside  white;  margin  t4M>thed. 

length,  86;  brea<ith,  22;  hei>;ht,  16  mm. 

Ensenada  Hon<la,  Culebni. 

Fissuridea  altemata  var.  dysoni  K<>eve. 

PifitHn /la  flytufni  Koow,  ConcJj.  I(*(m..vi,  fijf.  *^- 

A  form  with  very  strong,  sharp  sculpturt*  and  intens<»ly  black,  broken,  radiating  striiH.»s,  which 
IxK'ome  brownish  at  the  base  f»f  the  shell. 

Ensenada  Honda.  Culel  >ra. 

Fissuridea  altemata  var.  sayi  Dall. 

FiJ*imrtlla  aHernain  var.  miji  J>all.  Blake  Kop<»rt,  ii,  ]».  407.  18S*». 

This  form  differs  from  the  F.  nf/frnnta  of  Say  in  l)eing  smaller  and  generally  without  color  «»r 
cmly  having  a  faint  olivaceous  tint  and  in  having  a  more  delicate  shell. 
Mayaguez,  l*uerto  Keal,  Porto  Rico. 

Fissuridea  varieg^ata  Sow<*rby. 

Fii"tiirtiln  vnrifjatn  SowiTby,  Tlu>.  <'«»Mrli.,  p.  iMm,  li^rs.  l?i.  17:*.. 

Shell  small,  oblong,  depn'ssinl,  ))ack  slojve  a  little  rounde<l,  front  ylojK?  nearly  straight,  sculp- 
tured with  alternating,  nuliatx'  ribsainl  strong  concentric  threa<ls;  o|H»ning  long,  s<3mewhatcn>set-8hape<l. 
Interi*»r  toothe«l  at  Iwjnler.  The  ground  is  whitish,  and  then*  are  alnnit  8t»ven  wicle  bottle-green  or 
brownish  nuliating stripes  which  do  not  reach  the  summit,  and  thes(»  show  through  on  inside  of  shell. 

IxMigth,  10;  brt»adth,  5;  height,  2..'>  nun. 

Mayaguez  Harb<:)r,  one  immature  shell. 

Fissuridea  viridula  Uimarck. 

Fififtur*fln  vin'tltiln  I^inarrk,  An.saiis  Vrrt.,  VI.  j>.  i:i,  IJCJ. 

Glin*hh  viridula  JMlshry.  Man.,  xii,  \k  220,  i)l.  i.xn,  fiK**.  22-2.\  IHW. 

Mayaguez;  Aj^uadilla,  lV)rt<»  Ri<'o  (<Tundla<'h). 

OenuB  STTBEMABOIHTILA  Blainville,  1825. 

Shell  roiuid-oval,  t'onical;   aiK*x   near  the  middle,  curved  backwanl;  surfact*  radiately  ribbed; 

anal  n<ttch  generally  short,  contimiing  upward  as  a  groove  insi<le,  thi»  gri)ove  covered  by  a  prominent 

rib  outside;  muwlc  s<*ar  horsi'shoe-shaped,  its  anterior  ends  n*curve<l  an<l  pointed  t<iward«  the  summit 

of  the  shell. 

Subemarg^nula  octora^ata  ((onelin)  A.  Adams. 

IhitfUo  nrtora'iiiilii  <im«'lin  iparl).  Synt.  Nat..i».  .%90,  1792. 

Snhriiianjiinila  <ninradiala  Pilsbry.  Man..xii,  273,  pi.  xxix,  fiifN.  17,lS,:w,  l^.m. 

Shell  oval,  Holi<l,  conical;  apex  sulxvntral,  inclintnl  ba<»kwanl  and  to  the  right;  there  are  eiglit  prin- 
cipal radiating  ril)S  with  smaller  intermediate  ones  which  are  generally  roughly  nodulous.  Whitish 
without,  olive  or  brownish  green,  sometimes  bluish  .within.    Anterior  groove  narrow;  border  toothed. 

J>»ngth,  2S:  breadth,  20;  height,  10  mm.     San  Geronimo;  Pon»^;  Fajardo;  San  Juan,  Porto  Rico. 
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Subexnargrmida  notata  TJnriHMir*. 

Pnlflln  mttntn  Linn:f'ii!«.  .Syst  Nat.,  o<l.  x,  p.  7W.  17.V. 

Hubfrtiarfjinuln  tuttntn  I»il«l»ry,  Man.,  xil.  p.  2«2.  pi.  i.xiv.  (Iitn.  'M.  :<-\  !*'<«•. 

San  Juan,  l*ortr»  Rico  ((iundlachL 

Subemarginula  roUandii  Fi.M'licr. 

Kmarifinnhi  mllninlii  Fix-hiT.  Jfmrn.ih*  (.'nnchy.,  v.  i».:tV».  pi.  xn.  li^j.  in.  1S.V,. 

Shell  small,  oval,  with  the  ajK^x  HuU-entral.  ixvurve«l,  sfnli)tnrL'?l  with  iineipial,  radiating  rilis,  an<l 
rn>8WHl  ))y<'oan»e,  h»w,  contvntric  r<>rdjj;  anterior  tisnure  deep,  straijrlit.  it.**  sides  nearly  jiaral lei.  (  olor 
white,  greoni.>*h  or  pinkish:  interior  whiti.sh.  with  white  rays. 

T>enjrth,  8;  width,  6.5;  height,  8  mm. 

Kntfenada  Hon»la,  Culehra.  one  si->e<'inieii. 


SuUliuss  AMPHINErUA. 
Order  POLYPLACOPHORA. 

.^I^^Il^l.'*k^»  whost*  don?al  surfacv  ])eai>  eight  imbricating  shelly  plat(*s  endteddtNl  in  an  outer  zone 
or  ginlle;  head  dividcnl  fn»ni  the  IkmU';  gills  nuinerrnis,  <K'cupying  a  gnM»ve  on  each  side  lietween  the 
foot  and  mantle;  fo<>t  a^lapted  t(.i  creejiing. 

Family  LEPIDOPLEURII).^-. 

Oenns  LEFIDOFLEUBUS  BUio,  1886. 

(iinlle  with  minute,  gravelly,  sm<joth  or  striate<.l  scales,  usually  with  a  frinire  of  longer  wales, 
valves  without  insertion  [>lates,  or  with  the  inserte<l  margin  entire. 

Lepidopleurus  pergranatus  I  hill.     Plate -^s,  tigs.  1.  a-i*. 

IjciMitchitun  iHrijran*UH*  Dal  I,  Klakc  Repi^rt.  n,  p.  414.  ls**9. 

.'^hell  elongated,  slightly  elevate<l,  regularly  arcuate,  without  a  jugum;  valves  wide,  without 
apices;  front  and  ba<*k  valves  more  f)r  less  concave:  posterior  valve  without  elevate*!  ajiex.  The  whole 
surface  ijf  the  phell  is  covere<l  with  cl<»s<»,  gnmular  sculpture;  the  lateral  an^as  slightly  raisKnl,  and  in 
addition  to  the  granulation  ».'ulptun*<l  with  curve<l  furrows  which  l)eeome  fainter  on  the  central  ar(*as 
and  are  carrie<l  arouml  parallel  with  the  sidi*s  and  >»a<'k  of  the  valves.  Girdle  wi<le,  i^overe^l  with 
4lelic:ite  »'alt^;  entire  shell  waxen  or  white. 

l^Migth,  12;  breadth,  6..1  mm. 

Off  San  Juan,  Porto  Rico;  alwi  near  Dominii'a.  in  Kis  fathoms. 

Family  CHITO.\in.+:. 

Subfamily  ISCHNOCHITONIN^. 

Genus  CHJETOPLEURA  ShutUeworth,  1853. 

Valves  external,  having  sharp,  slit  insertion  plates  ^at  the  pla<i»  <tf  insertion  of  the  ginllei;  ginlle 
leaithery,  more  or  le»>is  hairy;  gills  extending  almost  i>r  entirely  to  the  fmnt  end  of  the  f<»ot. 

Cluetopleura  janeirensis  <  rray. 

i  hiiini  jnnr  iff  iiMf  <*tA\ ,  ."^pir.  Z«»«>1..  p. »».  pi.  MI.  fijf.  ■*».  l*»"i>». 

Shell  oblong,  elevated,  rather  narn)w:  ilon<al  ridge  somewhat  angular,  a^hen,  olive  or  brownish, 
stri>nglysculpture<l;  the  nuicro  in  fnmt  of  the  middle,  nitherpn»minent;  lateral  areas  stnmgly  elevate*!, 
s<.ndpture«l,  with  four  coann*,  grano.»*e  ril)s;  anterior  valve  having  eleven  to  eight(*en  such  rilis;  i-entral 
areas  with  alHUit  twelve  granose,  acute  thri»ads  on  each  .«*ide  ofthejugimi;  girrlle  with  a  few  short, 
delicate  hairs. 

length,  IS:  diameter.  9  mm. 

Ensenada  Honda,  Culebra. 
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Genus  I8CHH0CHIT0N  Gray,  1847. 

Valves  external,  with  sharp,  slit  insertion  plat<*s,  the  teeth  not  buttressed.  Eaves  generally  solid; 
girdle  eovere<^l  with  imhricrating  s<'ales,  flat  or  convex,  smooth  or  striated. 

Su>)geuu.s  Stenoplax  CaqH^nter,  187H. 

Isclinocliiton  limacifomiis  Sowerbv. 

Chitnn  limdciinrmh  Sowcrby.  \\  Z.  S..  1KH2.  p.  26. 

hrhmn^hHon  limnnfonnh  Pilsbry.  Man..  »iv.i».57.  pi,  xvi.  figs.  »»-lt>,  1X92. 

Shell  elongated,  narrow,  elevated,  buff  gray,  or  greenish,  marbled  indistinetly  with  darker 
color,  occasionally  blotched  with  re<l,  longitudinally  costellate  but  not  granose;  girdle  scales  minute; 
sculpture  of  the  central  areas  consisting  of  fine,  smooth  longitudinal  riblets;  these  continue  on  the  lateral 
areas,  becoming  broader  and  flat,  and  an*  wave<l  on  the  slo[)e  l>etween  the  two  areas.  End  valves 
sculptured  with  close,  flattened,  concentric  ridges,  which  are  somewhat  wavy. 

Length,  :^i;  breadth,  12  mm. 

Ponce  Reefs,  Porto  Rico. 

Isclinocliiton  purpurascens  C.  B.  Adams. 

ChUon  purpur(i»crm  C.  B.  A(lam.«<,  Tror.  Best.  .*^>c.  Nat.  Hist..  1M5.  p.  9. 
iHchiuM'hiUm  purpuroftccnn  Pilsbrj'.  Man.,  xiv.p.  .V.  j»l.  xvii,liKS.2:i.  24.  1S92. 

F/astern  Porto  Rico  ((iundlach). 

Isclinochiton  floridanus  Pilsbry. 

hrhuttchiUm  floridaunn  Pilsbry.  Man.,  XIV,  p.  iSS, pi.  xvii,  (Iks.  19-22. 1M92. 

Shell  elongate<l,  narrow,  elevated,  the  valves  roundly  arched,  not  c^rinate<i;  lateral  area^  raiswl, 
longitudinally  costellate,  the  riblets  cut  into  granuU*s  by  radiating,  impressed  lines  over  the  whole 
area  or  the  forward  j)art  of  it.  Entl  valves  cut  into  granules;  central  area«»  longitudinally  ribbe<^l; 
jiosterior  valve  large,  rather  <lepressed,  the  mucro  slightly  i»o8terior;*  girdle  delicately  marbled  with 
bluish  and  gray,  den.'^ely  covered  with  rounde<l,  solid,  striat^.'il  s<*ales.  Color  whitish  or  pale  green, 
variously  mottled  with  olive,  blackish,  or  gray. 

Tjength,  35;  breadth,  11.5  nun. 

Ensenada  Honda,  Culebni,  one  small  specimen. 

Subgenus  Trachvokkmox  Carpenter,  18H.S. 

Isclinocliiton  liozonis,  n.  sp. 

Animal  small,  girdle  nearly  smooth,  reddish  br(»wn;  valves  <lark  re<l,  more  or  le.*»8  flecke<l  with 
white,  or  white  and  gray;  surface  of  the  valves  nearly  smooth,  minutely  granulose,  the  granules  more 
evident  on  the  lateral  areas  which  are  slightly  raiseil;  anterior  valve  small,  with  ten  slit*",  above  with 
some  obscure  radiating  ridges;  ndddle  valves  with  moderately  prominent  mucro,  wide  dorsal  angle,  n«> 
radial  sculpture,  th«*  insertion  j)lates  with  one  slit,  interior  of  valve  pinkish  white,  sinus  wide,  the 
valve  callus  forming  a  strong  l>ow-shapiMl  ridge;  posterior  with  a  miMlerately  elevate<l  mucro,  narrower 
sinus,   ten  or  eleven  slits,  the  tegmentum   much   the  shape  of  a  watermelon  seed.     Gills  nledian. 

length,  about  10;  width,  alK)Ut  7  mm. 

Ensenada  Honda,  Culebra;  Porto  Rico,  two  si>ecimens. 

Subgenus  IscnxocHiToN  (fray. 

Isclinocliiton  striolatus  (fray. 

Chittm  stn'olnluji  (iray,  Spic.  Zool,,  p.  0. 1H28. 

Chiton  striolfitua  Rot^ve,  Conch.  Icon..  Chittm.  pi.  xxii,  tig.  HI.  1M7. 

Shell  oblong,  the  back  distinctly  or  faintly  keeled,  si<le  slopes  convex.  Surfa<*e  apparently 
smooth,  the  lateral  areas  moderately  distinct,  somewhat  raise<l,  sculptured  longitudinally  with  narrow- 
zigzag  grooves;  central  areas  having  excessively  fine  (juincuncial  gramdation;  end  valves  with 
concentric,  zigzag  grooves  and  minute  granulatir)n;  girdle  whitish,  clouded  blue  with  orange  flecks 
generally,  and  densely  covered  with  striate  scales.  Color  variable,  usually  olive  green,  slaty  or 
cream-colored,  more  or  less  mottled. 

lA^n^h,  14;  brea<lth,  8  mm. 

Arroyo;  Ponce,  Porto  Rico;  Kn.-enada  Ibuida,  ("ulebra. 


MoLLrSCA    0¥    IH»RTO    RICO.  453 

Ischnochiton  striolatus  var.  funiculatuB  C'ar[KM)tpr. 

litc.^n'H'fiUnn  funiritlnhi^'  rar|K*nt«*r  MP. 

()m»  »n»i*<'iinen  \Vii.<  taken  at  Pu«^rtn  Real  \vhi<*h  is  pro)>al>ly  tliis.  yir.  lilyhry  rcrganls  it  :***  a 
variety  of  /.  Kir'nAntHit  Gray. 

Ischnochiton  papillosus  C.  H.  At  lams-. 

'  7/..  'II  jnniHUi^u*  r.  B.  AdHin«.  Proo.  Bo^t.  ><^'.  Nnt.  IIi>r..  1>4.-.  p.  V. 
[.^■tiui^'hHnii  pttitHU^ii*  PiNbn-.  Man.,  xiv.  p.  11-i. pi.  XXI. fljp*. MK  41. 1'^^l. 

Shell  .small,  oval,  carinate«l,  the  si«le  slo|)eH  faintly  convex:  siirfa«*e  not  iliNndiHl  into  tli^tincl 
areas,  apparently  snujoth  but  n^ally  el<»:?ely  jrranulate  thnmirhout.  Color  whiti:*h,  mottle<l  with  olive 
jrrcN'n,  or  uniform  i^n»eni.«h  or  brownish. 

Length,  8;  brea*lth.  5  mm. 

Ensenatla  Ilon<la.  Culebra. 

Ischnochiton  reticulatus  Reevo. 

Cttilon  rttirxdntn*  Reove.  Conch.  Ii-on..  pi.  x  v.  li^.  *s3. 1M7. 
F^istem  Porto  Ri(v»  iGundlach.. 

Subfamily  CHITONIN^. 

Oenm  CHITON  Linnieiis.  1758. 

Valve?*  wholly  external,  the  })eak  of  the  tail  valve  me^lian  or  anterior;  in.si^rtion  plate:*  hmger 
than  the  eaves,  slit  into  <let*ply  ami  finely  i»eotinat4H I  te«*th.  Ginlh*  j-oven^l  with  elos«*iy  imbrii-atin^ 
convex.  smiM»th.  or  striatt**!  n-ales. 

Chiton  tuberculatus  Linn:ens. 

Hiihui  tut^rriilntn*  Linna-iw.SjTrt.  NrtL.tnl.  x.  p.  6C7, 175N. 

rhihn,  ttiUnuihOu*  l»il>hry,  Man.,  xiv.  p.  loci,  pl.xxxiii.  rt2''..\H_«u».  i^vj. 

Shell  oval-oblong,  rather  elevaterl,  carinate*!:  tlie  side  slopes  nearly  .straijrht:  lateral  areas  raiseil, 
s<rulj>;ure«l  with  about  five  «M»ni-like,  nuliaiinir  riblets,  which  are  usually  interru}>te<i  and  broken  and 
l)ear  low  t'llien'los;  central  areiw  smo<>th  along  the  t\k\\k^  the  siiles  H'ulptnriNl  with  longitudinal  riblets 
curving  inwanl;  en<l  valves  closely  tul.ierculate.  , 

Color  varying  fn>m  light  t>live  to  dark  green.  s«»metimes  unieolore«l.  generally  s|K?ckle«l  on  the 
side  areas  an<l  end  valves;  some  of  the  vidves  have  a  dark  strijie  on  the  ridge. 

liength,  60;  breadth,  :tt  nnn. 

Ilucares;  San  Juan:  Pomv  Reefs:  Aguaililla;  iiuanica.  Port«»  Ri«-o:  C'altallo  BlanciK  Vieques. 

Chiton  tuberculatus  var.  assimilis  Rei*ve. 

Otiton  ivtfimilii'  Reeve.  Conch.  Ic«»n..  pi.  xiv.  fis.  T»;  iright-haml  iivrurt*i.  77^.  1M7. 

Fawn-colore<l,  with  white  dots  on  the    lateral  areas:  mrina  liande«l  with  brown:  ginlle  light 
gHMMi;  central  areas  «*ulptureil  with  tine,  i-lo«e  riblets. 
Guanica,  Porto  Ri*"**. 

Chiton  squamosus  Linn;euf>. 

Otit'in  {tf/iia;n/^iix  LinnnMLv.  Mu«.  Liulov.  t'lricji-.  p.  4«w>.  l7iA. 

Chtlnn  liijiiomtutujt  lilsbry.  Man.,  xiv.  p.  1V».  [•].  xxxv.  tiL'-.  >««-^-J.  ^S92. 

Shell  oblong,  elevate<l  or  »lepressed,  i-arinateil,  tlie  side  s1o|h»s  s«ime what  convex;  surface  of  lateral 
areas  minutelv  U»adeil:  c<»ntral  area  sm«>iith,  lu-^terlt-jv.  Color  buff,  the  tvntnil  areas  rei;ularlv  and 
<"oiL*spicuoiLsly  strijHHl  lonjritudinally  with  gray  or  blat-k. 

r^^ngth,  (JO;  breailth,  :>2  nnn. 

.Vgna<lilla;  San  Juan:  Hueares.  Porto  Rico. 

Chiton  viridis  Sjienirler. 

tytiliiH  riritti^  >\H.'nKWT.  Skriv.  af  Xat.  S«'Nk..  iv.  [•.  7«».  pi.  vi.  tiif.  V.  17'.»7. 

Shell  oval,  somewhat  elevatt»«l  an«l  c:iriiiate«l,  side  slopt^  slightly  convex;  lateral  aresis  strongly 
raise^l,  Si'ulpturetl  with  three  or  ftmr  low.  nidiating  rilis,  l»eariug  low,  rounde<l  imstuleia,  s^imetime? 
without  railiating  rilis;  ci*ntral  areaij  smiN>th  in  the  middle  but  A'ulptureiialonsr  the  diagonal  lines  with 


454  BULLETIN    OF    THE    UNrTKD    STATKS    FISH    COMMISSION. 

S-shaixNi  rirw;  end  valves  with  railiating  series  of  tiiln^n'U^,  which  are  pometimes  scattered.    Color  pray- 
white  to  olive,  irregularly  marked  on  central  arc^a^a  or  ridgt*  with  hiairkish;  sometimes  all  blackish. 

I^njHrth,  .%;  ])rea<lth,  22  max. 

I\>nce  Reefs,  Porto  Rico,  one  si>ecimen. 

Chiton  marmoratus  (inielin 

ChiUm  mnrmoraiuf  Gmclin,  Syst.  Nat..  i».  3205.  1792. 

OtH«m  nuirtiioratiiit  IMlsbry.  Man.,  xiv.  p.  IW,  )>l.xxxiv.  Mrs.  72-7U,  IhW. 

Shell  oval,  rather  elevat<»<i;  dorsal  ridge  round-anjrnlar  to  carinate;  side*<lopes  convex  or  Btrai{;ht; 
surface  smooth,  ixilished;  lateral  areas  a  little  rai^^l.  Color  olive  to  <lark  brown  or  purple  brown, 
variously  marke<l  with  darkc»r  hlot^rhes  and  longitmlinal  lines;  girdle  hlotche<l  alternately  itreen  and 
light  1)1  ue. 

Length,  51);  brea<Uh,  32  mm. 

Guanica;  Agua<lilla;  San  Juan,  Porto  Rico. 

Oenui  ACANTHOFLETTBA  Ouilding. 

Valv*\^  ex|R>sed,  lH*Aked,  generally  lusterless  or  enMle<l;  provided  with  eyes  on  the  forward  part 
of  the  lateral  areas  aiul  the  end  valves;  ins4»rtion  j)lates  all  conspicuously  {lectinated  outfdde;  jfirdle 
thick,  coveix^l  with  calcareous  spines. 

Acanthopleura  granulata  (unelin. 

Chiton  ffmnnlatwi  dmelin,  Syst.  Nat.,  i>.^>0!y,  1792. 
Acaiithopkura  (jmnuUUn  I*il.«*bry.  Man.,  xiv.  p. 227,  pi.  i..  1892. 

Shell  large,  oblong,  m<Klerately  elevate<l  or  roundly  arclu*<l;  valves  solid,  with  faintly  marked 
latc^ral  areas,  granulate<l  all  over;  the  color  is  generally  ashy  or  brownish,  usually  darker  on  the  ridge; 
girdle  wide,  comiK)se<l  of  various-si ze<.l  spines,  l<K»king  likt^  a  growth  of  very  fine  lichens,  a^liy,  blotebeil 
with  brownish  or  blackish. 

lAMigth,  65;  breadth,  8s  mm. 

One  of  the  most  abundant  of  American  chitons,  f<Mmd  on  almost  every  rockv  coa^t  from  lower 
Florida  to  northern  South  America.  The  valves  are  almost  invariably  ertKleil,  even  in  young  sixfci- 
mens,  so  that  little  or  no  sculpture  can  l)e  st»en.  The  material  coUecteil  by  the  Fish  //tiwJt  expedition 
was  taken  at  nearlv  everv  kKtalitv  visite<l  in  Porto  Rico  and  on  the  island  of  Culebra. 

AcEuithopleura  ^cuiulata  var.  mucronulata  Shuttleworth. 

Chiton  (Arnuthnfitlnira)  miirrnuultUmt  ii\i\itiW\Vi}Tth.  B<*rn<*r  Mitth..  ]».  79.  1>S.'>3, 

P)astern  Porto  Rico  ((.Tundla<rh). 

Oenns  CERATOZONA  Dall,  1888. 

Shell  with  strong,  exiH>se<l  valves.     Insi»rtion  plates  of  anterior  valve  long,  sharp,  rough  outside, 

thickene<l  at  the  slits,  which  correspond  in  j)osition  to  the  external  ribs;  middle  valves  with  similar 

propiHHi  teeth,     (iirdle  tough,  Ixjaring  jMiculiar  hornlike  spines,  generally  simrsely  bunched  at  the 

sutures. 

Ceratozona  rug'osa  S<^>vverby. 

('hiton  niffoitui'  Uimy )  .^iwi-rhy.  (.'oiifh.  111.,  No.  «.  t\g.  49.  IWl? 

Shell  oblong,  rather  convex;  surface  generally  i^nxh^l;  gnn^n,  oiive,  ur  blackish,  the  central 
an»as  whitish  along  the  middle,  flamed  with  ))la<'kish  or  green  at  the  sides;  tail  valve  with  a  broad, 
pink  ray  behind;  lateral  an*as  <letined  by  a  strong  rotmdcHl  rib,  having  a  sculpture  of  irregular,  wavy 
wrinkles  over  ribs  ami  interval  and  on  the  sides  of  the  center. 

Length,  40;  breadth,  25  mm. 

Aguadilla,  Porto  Rico,  two  si)ecimen8. 

OenuB  ACANTHOCHITES  Risso,  1826. 

Valves  jiartly  buried  in  the  girdle,  the  ex[K)sed  part  consisting  of  a  sm(K)th  or  striated  dorsal 
band  and  granulate<l  sirle  areas,  the  latter  sometimes  lat^king;  anterior  valve  with  five  synmietrically 
pli«*ed  slits;  nuHlian  valves  with  one  slit  on  each  side;  ])osterior  valve  with  two  to  several  slits;  girdle 
hairy  to  naked,  but  always  having  four  bristle-bearing  j)ores  around  the  hea*l  valve  and  a  series  of 
|Mires  on  each  side  at  the  sutures. 
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Acantliochites  spiculosus  Kc'eve . 

ifiiton  npiritltM'mi  Rii*vt».  ("onrh.  li'oii..  pi.  ix,  fig.  47.1847. 

Shell  elongateM^vate:  valv^ri  M.'milunar,  rough  throughout:  blarkish  hn»wn:  ligament  hnrny, 
lurnij*he<l  with  thi<*k  tuft.*«  tti  bright  grw*nish  gla^vy  spicuhe. 

Acanthochites  spiculosus  >'ar.  astri^r  Reeve. 

t In/on  a/ftriiftr  R*M.*ve,  Conch,  htm.,  rhiton,  pi.  xviir.  rig.  109,  1M7. 

Shell  ohluiig,  rather  rlfpre!*?e<l,  not  <-arinate<l;  valvetii  variously  «i.)lnn.'«I,  often  with  nither  wi<le 
white  .strij^eH  un  the  .»*i<leH;  ginlle  velvety,  «»live  ijre«*n,  with  eitfht«»en  laru»*  tufts  of  un*enish  spieules, 
the  jKiriphery  having  a  fringe  of  Hpirult^. 

I.<»ngth,  20;  ]>rea<lth,  !♦  inni. 

Fajanlo,  Porto  Rieo;  Enfienada  Honda,  ("'ulehra.     Only  one  variety  wit*<  e«»lhM-te<l. 

■ 

Acanthochites  hemphilli  Pilnhry. 

At-nntluH'hiU it  hi'mithiUi  Pilsbry.  Man.,  xiv.  p.  :t4.  pi.  xiii.  Ilijs.  (i'wu.  isyj. 

Animal  elongated;  the  shell  narn.>w,  ni»t  excetNling  one-fourth  the  total  width  in  ali^jholie 
s|H*4*imen.**,  s«'artvly  earinateil.  .sunewhat  <»vate,  trunrate<l  l>ehind,  hrowni.»ih  re<l  marked  with  white; 
ginlle  imle  hrown,  roughene<l  with  minute  n-ales  or  spicules,  with  a  fringe  of  lonjrer  white  spiruh*s  at 
its  iMl^e  and  containing  €*ighteen  small  tufts  of  reil-brown  or  whitish  spicules. 

lA*ngth,  :io;  breadth,  17  nun.     Other  sjR*«'imens  are  smaller. 

pjisiMiada  Honda,  Culebra. 

Class  SCAPHOPODA. 

Order  SOLEXOCOXCHA. 

Family  I)EXTALHK+:. 

OenuB  DEHTALIUM  Limuens,  1758. 

Shell  tubelike,  curve<l,  but  not  s[»iral,  atteuuateil  |Misteriorly;  anterior  r>rifi<*e  lan:t*r  than  that  at 
the  |Misterior  end;  d"»rsjtl  fai-e  coiirave;  ventral  face  convex;  no  o|>enMilum. 

Sul>gi*nus  I>E.vT.\LirM  s.  s. 

Dentalium  ^ouldi  Dall. 

I»*ntnlitnn  tfouidi  Dall.  Blake  Report.  II.  p.  424,  pi.  XXVI,  tig.  I.  IsW*. 

Shell  elongateil,  slender,  slightly  or  <'onsi*lerably  curve<.l;  surface  polished,  sometimes  having 
louiritudiual  microscopic  striie,  hexagonal  throughout  m<jst  r»f  its  lengtli  but  often  r<»und  at  the 
a|K'rture,  the  angles  pinchtni  uj)  into  distinct  rib.s.     Color  vitreous  or  milky  white. 

r^'Ugth,  42;  diameter,  2.5  mm. 

Mayaguez  Harl)or,  Porto  Ri<'o,  i»ne  line  s])e<>inHMi  and  two  small  ones. 

This  haw  l)een  more  or  le«*  generally  known  un<ler  the  name  of  7>.  hejmjuutim  <JouId,  but  it  is 
not  the  original  I>.  hrxngonvm^  which  comes  fniUi  China. 

Subgenus  Antalis  H.  i\:  A.  Adam.s,  1854. 

Dentaliuxn  taphrium  Dall.     Plate  54,  tig.  19. 

lyntnlmm  Uiphrium  Pall,  Bull.  M»l««.  Comp.  7am)\.,  xvin,  p.  AH.  1nS9. 
Dentidium  taphrium  I*iLsby  A  Shar|».  Man.,  xvii.  p.  •>.  Ixy7. 

Shell  small,  rather  stout,  nnxlerately  curve<I,  with  thirty  or  more  low  ril^s.  tho;^  uf  the  dorsal  fait* 
stnmger;  jHjsteriorly  every  alternate  rib  Invomcs  weaker  and  tinally  ilisapjH'ars;  ini-remental  liiu-s 
close,  i\ni',  and  sharp.     Color  f»iile  appl»*-irre«*n.     l^otli  orirtces  are  circular. 

length,  IT;  tliameter.  2.25  nun. 

Mayaguez,  Porti*  Rico,  two  half-grown  dfUil  >hflls. 
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Dentalium  disparile  (rorhigny. 

Dctitalium  (tiitparilf  <rOrbigny,  Mrill.  Cnlwina,  ii,  p.  2(>2,  pi.  xx  v,  figs.  1 1-17,  lS4f». 

Shell  Hmall,  solid,  Hoinewhat  curved,  oi)aqiie  wliite,  the  riUs  often  hlotched  with  j^ray,  with  nine  or 
ten  primary  ribs,  often  with  intermediate  ribn  at  the*  smaller  end;  a|)ertun»  circular,  showinja:  the 
ril)let«  on  its  bonier;  anal  orifice  small,  entire. 

I.<ength,  20;  diameter,  2  mm. 

A  fragment  of  the  ])Ofiterior  end  of  a  shell  was  <»btained  at  Mayaguez,  I*ort(»  Kico. 

Dentalium  ceratum  J>all. 

Dmtalinm  cfralum  Dall,  Bull.  Muh.  C'oiiip.  Zool..  ix.  p.  38,  1881. 
Denialium  ccniium  Dall,  Blake  Report,  ii.  p.  424,  pi.  xxvi,  fig.  5,  1X89. 

Shell  moderately  curve<l,  the  anterior  part  smooth  and  shining,  milky  white;  jKwterior  part  dull 
greenish;  there  are  from  seven  to  ten  well-<leveloi)e<l  ribs  at  the  |Histeri(>r  end,  and  there  are  intenne<Iiate 
ribletfl  farther  up  the  shell;  all  the  ril)«  fade  out  on  the  upi)er  thini;  ai)ertures  simple. 

length,  30;  diameter,  5  mm. 

Two  fine  shells  were  obtained  at  Mayaguez  IIarl)or,  Porto  Uit-o. 

Dentaliuxn  antillarum  d'Orbigny. 

J)eiUaUHm  antillarum  d'Orbigny.  M(»ll.  Ctibana.  n,  i».  W2,  pi.  xxv,  figs.  10-13, 1845. 

Shell  small,  solid,  and  stout;  last  third  more  strongly  cur\'e<l  than  the  remainder;  whitv  or 
greenish  yellow;  ribs  numerous,  sul)e(iual  or  alternately  larger  and  smaller,  low,  rounthnl;  a|x»rture 
circular.     The  ril)8  are  often  n^arke<l  with  gniy. 

IxMigth,  23;  diameter,  2.5  mm. 

Mayaguez,  Porto  Rico,  two  dead  shells. 

Subgenus  L.*:vii)KNT.\LirM  C(»ssmann,  188S. 

Dentaliuxn  callipeplum  Dall. 

DciUalium  callipcplnm  Dall,  Blake  Report,  ii.  p. 419.  pi.  xxvii,  tig.  Ti/j,  1^89. 

Shell  ivory  white  or  flesh  color,  iK)lishe<l,  evenly  curve<l,  rapidly  increasing;  sculpture  of  faint, 
scattered,  incremental  lines;  ajHirtures  round;  in  the  adult  that  of  the  |)osteri<»r  end  has  a  wide,  shallow 
not<'h  on  the  concave  side. 

Length,  61;  diameter,  5  mm. 

Mayaguez,  Porto  Ric(»,  two  young,  worn  .shells  and  <inc  l)eautiful  siHHMinen  two-thirds  grown. 

Denialium  matara  1>all. 

DeiUaJiuvi  matara  Dall,  Blake  Report,  n,  p.  4'20, 1HS9. 

Denlnfium  matara  Pilshry  &  Sharp.  Man.,  x  vn.  h.  p.  105,  pi.  x  viii,  figs.  14-18,  lh97. 

Shell  slender,  imxlerately  and  evenly  curve<l,  ]H)lishtMl,  salmon  or  flesh  colore<l,  l)ecoming  lighter 
anteriorly,  with  very  faint  lines  of  gr(»wth;  a})erture  circular;  anal  oi)ening  n(»t4'he<l  on  the  concave 
and  convex  sides,  the  latter  notch  is  carrie<l  up  the  tuln'  as  a  slit. 

Length,  40;  diamet^T,  2.7f>  mm. 

San  Juan;  Mayaguez,  Porto  Rico,  a  few  s|)ecimens  in  an  immature  state. 

Subgenus  Eimsipiios  Pilsbry  <&  Sharp,  1897. 

Denialium  filum  Sowerby. 

DeiUaliumfllum  Sowerby,  Thes.  Coneh.,  in.  p.  89,  pi.  ccxxv,  fig.  45, 1860. 

Shell  delicate,  slender,  white,  modenitely  curvinl,  nearly  transparent,  glossy,  scul])turetl  with 
very  fine  ini(Tos<!opic  concentric  lines  which  are  seen  most  plainly  at  the  i)osterior  end;  aperture 
circular,  the  margin  more  or  less  irregular;  iK)sterior  end  truncaUMl,  with  an  internal  pijie,  slightly 
notchetl. 

IxMigth,  12.5;  diamet^^r,  1.25  mm. 

Mayaguez,  Porto  Rico,  two  worn  shells. 
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Suli^ri^nn-  Kr»»TiAHi\  Stolirzka.  ]s»i^. 
I>entaliuin  stenoschizum  Pilsbry  t,v  Sharp. 

Jtrnlnliun  >*tt  ttn^hizum  PiNbry  .V  Shnn».  Man.. XVII, p.  12>. |>1.  XIX. ftes.  1h-21. I«y7. 

S!it*ll  conHiderably  curved  e^pwially  towanl  the  Hiiialler  end.  tlie  earlier  i»;irt  nleiider,  nipuUy 
increa.<iiig  in  the  inatiirer  i»art;  wnooth  and  |M»H?«he<l  thn>iijrhout,  ai»erture  somewhat  <il)liqiie, 
eonii»re.*<se<l  a  tritle  laterally,  peristome  thin:  anal  opening  eireular,  having  a  very  long,  narn>\v  .slit  on 
the  mnvex  .**i4le  of  the  shell  an<l  ni»arly  one-third  of  its  length  Color  niilk  white.  tint«:*<l  a  little  with 
brownish  on  the  earlier  growth. 

T>»ngth.  35:  gri'atest  diameter,  liA  mm. 

Mayaguez.  Porto  Ri<^>.  one  line,  half-t;rt>wn  shell. 

OenuB  CADULU8  Philippi.  1844. 

Shell  small,  tnbular  or  oval  in  se<'tion,  somewhat  an*nate.  nion»  <»r  less  .swollen  at  iiraUive  tlie 
miiMle,  fr>ntnieting  t<^>ward  th«»  a|H'rtnre:  snrfai-e  snuHitli  or  deliesitely  striate. 

Section  P0LT8CHIDS8  Pilsbiy  ft  Sharp.  1897. 

Cadulus  carolinensis  var.  bushii  Ihtll. 

Oi'hUn*  <iWrfJiurH>ijt  var.?)  btiffni  I»all.  Blake  Rciiort.  ii.  p.  VAK  l.v%9. 

Oiduhi*  rnrntinfintin  var. htntkii  IMlsbry  ^^  Sharp.  Man.,  x  vii, p.  153.  pi.  xxxni.  tifr*.  Vs.  rn*.  ls*i7. 

Shell  of  me<lium  size.  semitransijan»nt.  gl<>ssy.  bluish  white,  nearly  cinnilar  thmughout:  greatest 
diameter  alN)ut  at  the  anterior  thinl,  abnij)tly  «'onstriete<l  In^hind  tin*  swollen  jMirt.  w«»l]  i'urv«»<l; 
ajjerture  obliipie,  sul>ein*ular.  intlexi»<l  along  th»*  «*onvex  manrin. 

Length.  6.o:  diameter,  1.25  mm. 

Mayaguez,  I*orto  Rieo.  a  largi*  iinndM*r  of  spei-imens. 

Section  OADILA  Gray.  1M7. 

Cadulus  minusculus  IHdl. 

I'ttiltilnjt  minii*niin4  Ihill.  Blako  Report,  n.  p.  432,  1N*9. 

tUfiuliiJi  tuhiuiu'ulint  PilK»>n-  it  Sharp.  Man.,  xvii.  p.  1«V1.  |»1.  .xxxii,  ligs.  42.  4:1  \K*^. 

Shell  minute.  rurvtMl,  mixlerately  swollen  near  the  middle,  regularly  eurv«Hl  on  the  «'onvex  side, 
but  slightly  curve*!  on  the  nim-ave  side,  both  ends  small:  surfacv  .'^nKMJth.  irl«»ssy  whitish:  aj:»erture 
rin'ular. 

Length.  2.3:  diameter,  a  little  mon*  than  0.5  nnn. 

Mayaguez,  Porto  Ri<^),  one  shell. 

CaduluB  amiantuB  I  Hill. 

Catliiln*  nniintitu^  Dall.  Blake  Rcfiort.  li.  p.  431.  |>1.  xxvii.  tig.  7.  l.v»'.». 

Shell  rather  elongate*!,  nnxlerately  eun*e<l,  the  very  gradual  .''welling  al»out  om'-fonrth  of  the 
way  Itaek  from  the  anterior  end:  mouth  n(»t  oblique,  with  the  |>osteri(»r  o(M*nini;  rin-ular.  Color  milky 
white,  somewhat  transhn-ent. 

Ij(Migth,  5.75:  diameter,  1.5  mm. 

Mayaguez,  Porto  Ri<*o,  a  lanre  nnmU*r  of  shells. 

Cadulus  acus  I  hill. 

Ctvliiln*  nniM  Dall.  Klako  Rt.'i«irt,  li.  p.  4:t2.  pi.  xxvii.  iSk.  11.  l.v%'». 

Shell  small,  slender,  eurvtnl,  milky  white,  variegate*!  with  translucent  |tatrlu^  and  markings  on 
the  anterior  half  which  is  smiaith  and  shining;  ]M>sterior  half  or  third  of  the  sliell  s<'ulptureil  witli 
very  tine,  annular  gnM>vi*s:  greatest  diameter  immeiliately  l)ehind  the  a[K*rtun»,  fnmi  which  there  is  a 
gra<!ual  diminution  in  size  to  the  ].k»sterior  eui!:  the  slofK*  fmm  tht*  swelling  to  the  anterior  end  is 
rapid. 

l>ength,  8;  <!iameter  of  ai»erture.  0.5;  gnmtest  diainett^r,  0.75  nnii. 

Mayaguez,  Porto  Rico,  three  specimens. 

Iiesidi*s  the  alH»v«\  a  numWr  of  broken  s|NM*initMis  of  t'mhi/ns  were  obtaine*!  at  .Mayjuruez  whicli 
an*  not  in  a  condition  to  Ik*  itlentitie<l. 
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Class  PELECYPODA. 

Order  PRIONODESMACEA. 

Superfamily  NTJCTJLJk.C£A. 

Family  XUCULI1).4:. 

Genua  IHTCULA  Lamarck,  1799. 

Sht*ll  iH|nivalvo,  closed,  triangular,  inequilateral,  the  iMinterior  end  nhort;  Waks  jjeiierally  incliiieil 
to  the  rear;  .Murfa<"e  Pinooth  or  oriianieiitAlly  seuli)ture<l;  hinjre  with  an  internal,  triangular  foMiette, 
containing  a  reailiuni  and  having  on  each  Hide  a  row  of  »harp  teeth;  internal  shell  layer  nacreous. 

Nucula  aBg^Siusis  Jeffreyn. 

Xurula  .rgernsin  JettToys,  P.  Z.  S.,  1879,  p.  f^\:  Pali,  Blake  Rei>rjrt.  i,  p.  246,  188f». 

Shell  rather  mnall,  thin,  nearly  nigularly  ovate,  Hcarcely  obli(iue,  uniformly  convex,  an<i  having 
a  low,  rounde<l  posterior  ridge;  iK'aks  j)roje(!ting  hutlittU'  lH»yt)n<l  the  n».st  of  thenhell,  straight;  s<rulpture 
of  4'XcetMlingly  line  concentric  ridgen;  hinge  line  rather  hmad;  t(»eth  few;  cartilage  pit  small. 

U'Ugth,  10.7;  height,  S;  diameter,  4.7  nun. 

Mayaguez,  Porto  Rico,  one  young  left  valve.     The  si>ecies  is  I'lose  to  .V.  tmuU  Montagu. 

Family  LEI)II).4:. 

OennB  LED  A  Schumacher,  1817. 

Shell  .^olid,  oval-ohlong,  nu)re  or  h'>*s  beaked  ln'hind;  In^aks  s<^niewhat  turne<l  l)a<*kwanl;  purfane 
(Concentrically  and  obli(|uely  furrowed,  with  a  IK K«jterior  ridge  or  carina;  hinge  teeth  numerouH,  similar 
fossette  containing  the  rt^silium  internal,  place<l  l)elow  the  beaks;  pallial  line  feebly  sinuous;  internal 
layer  porcellanous. 

Leda  acuta  Conrad. 

yiiriihi  nriita  CoiiTAtl.  Am.  Marine  Couch.,  p.  32.  pi.  VI.  fig.  3,  IWl. 

Shell  inflate<l,  irregularly  long  oval;  anterior  end  roun<lc<l,  but  stwnewbat  <lniwn  out,  with  a  ri<lge 
running  from  the  beaks  to  the  anterior  base;  j>osterior  ridge  stnmg,  curved  <lownward  in  the  middle, 
the  dorsal  sl(>pe  truncatt*<l  and  partly  sunken  so  as  to  form  a  sort  of  i\s<*utcheon;  l>eaks  full,  alxnit  two- 
lifths  (►f  the  length  of  the  shell  from  anterior  en<l;  sculpture  consi.^iting  of  line,  well-defined  ridges, 
which  are  more  or  less  concentric,  Imt  oft<'n  obli(jue  at  the  ends;  hinge  strong  and  wide,  divideti 
alwiut  midway  by  the  fossette,  with  strong  V-shaiH'd  tet?th;  interior  of  th^^ shell  shining.  Color  greenish 
nlivc 

Length,  9;  height,  5;  diameter,  3.5  mm. 

Mayaguez  HarlK)r,  Portr>  Hic<i,  a  great  numl)er  of  siM»cimens. 

The  clianicter  of  tin?  sculpture  is  variable.  In  some  sjK'cimcns  tlien*  are  tract»s  <»f  cancellation  in 
fnmt. 

OenuB  NEILONELLA  Ball,  1881. 

Shi'll  inflated,  the  ends  <lniwn  out  but  rounded,  with  a  single  ligament  din'ctly  l)etween  the 
iH'aks,  chiefly  external,  but  its  bast»  dividing  the  hingi.»  line  while  tlie  uj^hm-  surfa^t'  exU^nds  alnrnt 
e<iually  In'fore  and  Ix'hind  the  lx*aks;  teeth  stnmg. 

Neilonella  corpulenta  Dall. 

Ijula  (ynhnicUa)  corptdmin  Dull.  Bull.  Mils,  Zool..  ix,  1881.  p.  125;  Blake  lU'iHtrl.  i.  p.  2.>4.  pi.  vu,  fijfs.  1«.  16.  188C. 

Shell  irregularly  elliptical,  inflated,  j^olid,  with  rather  high,  full  l>eaks;  the  |K)8terior  ridge  low 
and  clo.'ie  to  the  hinge;  surface  <'overed  with  well-<lefined,  concentric' ridges;  hinge  nnxlerately  strong, 
the  jMJSterior  j)art  a  little  longer  than  the  anterior;  teeth  sharp,  elongate<l,  mu<'h  nHluce<l  in  size  under 
the  beaks;  interior  of  the  shell  smooth  and  shining. 

Length,  10,  height,  0.5;  diameter,  4.5  nun. 

Mayagui'Z,  l*«>rtn  Hieu,  two  (»pposite  worn  valves. 


M<»LLrsrA    OF    PORTO    RICO.  459 

Superfamily  ABCACEA. 

Family  ARCID.^:. 

Subfamily  PECTUNCULINiE. 

Oenns  OLTCTKSBIS  Da  Costa,  1778. 

Sliell  siil)*»r))icuhir,  H<)li»l,  «*«:|uivalve,  Hul^equilateral.  <"uuvex,  with  ii  \<'lvety  epi«leriiiis;  an-a 
nuNleraU*;  within  ]M>nvll:inims:  hinge  wide,  flat,  <*urviHl,  liearing  <livergiM»t.  taxinlont  t«^^th,  whi^-h 
an>  faint  nndtT  tht*  1»eaks:  nnisirnlar  ini|>iV74i>ionH  siiliiMiual;  ]>allial  lino  sinipU*. 

Glycymeris  pennaceus  I^inian'k. 

Pirrtunrnltu  prniinrt'u*  Lamarck,  Au.  sniw  Vert.,  vi,  p.  S\,  li<l9. 
I*nitinrulu*  ptnnnrr  utf  Rec'Ve,  Cmich    lo«»ii..  pi.  v.  tig.  '24,  IMZ. 

Sliell  Holid,  .*jiilK>rhi(;ular,  S4.>niewhat  inflated,  with  rather  full,  high  lieak^  which  are  plauiNl 
slightly  in  frunt  of  the  center;  liganiental  area  rather  narn)w;  ligament  Ktnmg;  surfaiv  with  very  h>w. 
wide,  radiating  ri!.>!>,  wliieh,  with  the  Hj^aees*  between  them,  are  c<^»ven*il  witli  «lelicate,  radiating  line; 
gnjwth  lined  fine  and  varied,  forming  a  peculiarly  reticulate<l  «>r  latti(^e<l  i»attem  of  nrulptiire;  hinge 
line  U»  cur\e<l  than  remaining  lx>nler  of  shell;  teeth  not  numerous,  faint,  or  wanting  under  the  lieakn 
interior  faintly  radially  striate  within  the  pallial  line.  The  surfai-e  i.s  (^Aere<l  with  a  delitrate,  velvety 
epidermis,  which  is  often  wanting  at  the  umbonal  region  and  wwn  l>ecome8  worn  off  after  tint  di»atlj  rif 
the  animal.     Color  whitish,  with  irregular,  suhradial  markings  and  cloudings  of  (rhe»<tnut. 

lA'Ugth.  60;  height,  55;  diameter,  '55  mm. 

San  Juan  Harlx>r;  B^M^ueron  Bay,  Porto  Rit-o;  Culebra;  Vie<iueis. 

This  s|>ecie8,  which  it*  not  at  all  common,  wa;^  obtain<*<l  abundantly  living  and  in  very  line 
condition  at  Vie^jues.     Some  of  these  s|j4*<-imens  ronsiderably  «*xf«^»d  the  meawuremonts  giv«»n. 

Glycymeris  pectinatus  Gmelin. 

Arcti  yttt-tinnt-i  <jmeliii,  Syj«l.  Nat  .  i».  1313,  17V2. 

J'rd unrnhni  rhnrlf gtonniitin  lioUn*'>.  V  PI.  F<iis>.  S.  <'ar.,  p.  !»".,  pi.  in.  t'w.  ■'».  IsJiJ. 

Shell  somewhat  fan-slia])e<l,  s«3lid,  s^-ant^ly  inflattMl.  with  high  U'aks  and  a  narrow  area,  sul»- 
e<|uilateral,  with  about  twenty-four  roun<le<l,  often  slightly  curve<l  rilw,  which  are  crosse<l  by  fine,  con- 
i-entric  striie;  teeth  fainter  and  sometimes  wanting  under  the  l)eaks;  margin  of  shell  deciile<lly  toothed. 
r<»lor  whitii^h,  varioiwly  blotclie<l  with  chestnut,  the  blotch*^  somt»times  zigzagged  and  sulKroncentrir. 

U*ngth,  20;  height.  20;  diameter,  10  mm. 

Mayaguez,  Porto  Rico,  a  few  dfad  valves. 

Subfamily  ARCINiC. 

Oenni  ABCA  LinnsBUs,  1758. 

Shell  giMierally  eijuivalve,  thick,  subrhomUnd,  inflateii,  ribln^l  or  cancellate,  njvere*!  with  a 
thick  epidermis;  valves  close<l  Ik»1ow,  or  oi>en  for  the  i)a»^e  of  a  l)ytfsus;  hinge  .'Straight,  with  a 
nearly  or  ijuit(>  c<>ntinuous  row  of  numenius.  almo.<t  straight,  subradiating  teeth;  Ix'aks  prominent, 
incurvi*<l,  se}>iirat«'«l  by  a  lozenge-shai»e«l  area,  with  ninnerous  eiirtilagi'S  cmUHidtNl  in  gnnivtv. 

Sul^geuiL**  AwA  s.  s. 
Area  occidentalis  Philip] li. 

Afi  '^'t'idrntalin  Philippi.  Abbild.  nml  Bvscbr..  iil.  i».  14.  pi.  xvii.  b.  I'iks.  1  a-» .  1S47. 

Shell  oblong,  wider  and  tnmcate*!  l>ehind,  solid,  inflate*!,  with  a  UKjderate  |)osterif>r  ridge,  the 
l>as:il  and  ixist**rior  jKirts  <*overe<l  with  a  shaggy  ej)i<lermis;  in  front  of  the  mid<lle  of  the  l»a.se  there  is 
a  long,  narrow  gap  thnmgli  which  tin*  byssu.s  i>as.*H*s;  surfare  de<*iTleilly  ribl)e<l;  in  the  middle  of  the 
shell  there  arc*  larg*-  ril>s  with  thn*e  i»r  four  smaller  ones  l»etwei*n;  hinge  long  and  straight,  with  a 
lozen^rc-shaiKHl  (vntral  an*a  c».»ven*«l  with  dark  ligament,  with  resiliary  thrt^ds  emlnNldttl  in  gnnives; 
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hinj^'  U*eth  very  nuincroiis  and  even;  in.side  tlu^  Hurfare  is  Hlijrhtly  groove*!  within  the  ]>a11ia1   line. 
rr»l(»r  pale  V)rr)\vniHh,  f>ften  jmrple  tirite<l,  with  wide,  wavy,  or  zijrza^,  zehra-like  ntrijH^s  r»f  hrowii. 

Lentrth,  fM);  height,  40;  diameter,  50  nun. 

Mayajruez,  many  spiHMmens;  off  Point  ^r«'lon<»H;  Arroyo,  Porto  Rieo. 

Area  uxnbonata  Laman-k. 

Arrtt  umlxmntii  Ijiniarrk.  An.  s*iiis  Vt*rt..  vi.  p.  37,  iHiy. 

Arrn  itnilMtmiln  Philippi,  Ahbild.,  ni,  p.  \:\.  pi.  XVii,  H,  fur.  3  n-r.lsM. 

Shell  rhomhoi«l,  >!olid,  intiate<l,  with  a  hi^h,  sharp  i)<)Hterior  ridjre  and  ohliquely  tniin^te<l 
behind;  surface  in  front  of  the  posterior  rid^e  senlpture<l  with  rather  fine,  radiating  n\n*  which  are 
(•n)s>*e<l  by  irrejxular,  <M»ncentri('  ridgeH  and  ren<len»d  HulM-ancellate;  l>ehind  the  jK>8terior  ridge  are 
alM)ut  eight  stronger,  subno<lulous  ridges;  basi*  of  shell  gai)ing  in  front  of  mi<ldle;  bi»aks  separated  ]>y 
a  rather  wide,  lozenge-shai)e<l  areji;  ei)idermis  blai-kish,  shaggy,  standing  out  in  long,  striate,  leaf-like 
proje<'tions  on  j>osterior  ridge;  beak  eavitit^s  deep.     Color  jnirplish  brown  within  and  without. 

IxMigth,  50;  height,  20;  diameter,  20  nun. 

PnertiJ  Keal;  Bora  l*rieta;  San  Juan;  (iuani<'a;  Mayagnez,  Porto  Rieo. 

Subgenus  Barhatia   ((Tray)  Adams,  1S58. 

Area  barbata  Linnaeus. 

Arm  harlmUt  Linn«Mis,  Syst.  Nat.,  rd.  x,  p.  f»i«3.  175S. 
Arm  iKirbntn  Kecvo,  C(»iH'h.  Icon.,  iv.  pi.  xm.  Hk-  ^l  1H44. 

Shell  subsolid,  obhmg,  or  long-rh<>mlH)i<l,  generally  roundtnl  at  each  end,  nnwierately  inflatiHl, 
slightly  gaping  below;  In'aks  rather  high,  situates]  one-fourth  oi  the  way  Iwick  from  the  anteri«»r  end 
and  separated  by  a  rather  narr(>w  HganuMital  area;  surfiu-e  closely  sculptured  by  various-sized  radiating 
ribs,  which  are  cros-Minl  by  concentric  ri<lges  making  it  cancellattMl  or  reticulate<l,  the  nodules  on  the 
ril>8  often  Inwl-like;  posterior  ri<lge  low  and  roun<led;  ej>i«lermis  shaggy  at  the  base  and  jKMrteriorend; 
hinge  teeth  rather  few,  not  strongly  developed.  Color  <'hestnut,  often  with  lighter  clouds,  sometime!^ 
with  white  ravs  at  the  beaks  and  (K'cah«ionall  v  one  or  mon'  of  these  ravs  exten<ls  to  the  edi^«»of  the  shell. 

Ix'ngth,  50;  heijrht,  2S;  diameter,  17  nnu. 

San  (leronimo;  <iuanica;  Fajardo,  Portn   Hi<*o;   Kn.*ienada  Honda,  Culebni;  Caballo  lilanco  Reef, 

Vie<|ues. 

Area  Candida  ( imelin. 

Arm  raiid'nla  hdhUiuji  Chnniillz,  vil.  p.  l(»n,  pi.  i.v.  tiu'.  MJ. 
Arm  mndiild  (tinclin.  Syst.  Nal..  p.  XiW,  1792. 

Shell  thin  to  soIi<l,  rather  compreK«ed,  subtrajx^zoidal,  gaping  at  the  anterior  Iwise;  anterior  end 
generally  truncate;  posterior  end  pointed  and  oblicjuely  truncate  alM)ve;  U'aks  high,  sei>arale<l  ]»y  a 
UHHlerately  wide  area;  snrfa<*e  sculptured  with  fine  to  nither  strong  double  or  single,  large  or  ninall 
ribs  which  are  heavier  on  the  iwisterior  s1o|k'.  These  are  cros^^ed  by  rude,  irregular  gn)wth  lines  and 
ridges,  (^jiusing  the  surface  to  apiH*ar  somewhat  «*ancellated  an<l  In-aded;  epidermis  heavy,  shaggy; 
tec^th  feebly  develoj)e<l.     Color  white. 

I^'Ugth,  (K);  height,  .'i5;  diameter,  2S  mm. 

Puerto  Real;  reefs  at  Pon<'e;  ]Shiyaguez;  San  Juan  Ilarlwjr,  Porto  Rico. 

Area  reticulata  ( imelin. 

An'a  rf(iruhUa,vU'.,  Choiniiit/.,  Coiu-h.  Cuh.,  vii.  p.  li»:;.  jil.  i.iv.  liir.  .'»Ui. 
Arrn  rHirula{(i  iJinelin,  Sy.si.  Nat.,  p.  :i;ni,  UVl. 

Shell  small,  solid,  inflated,  subrhondM)id,  with  a  well-defim^l  posterior  ridge  whicli  ends  in  a 
point  at  the  jM)sterior  base;  anterior  end  rounded;  In'aks  full,  j)la<'ed  well  forwani,  the  area  lietween 
them  narrow;  scidj)ture<'onsistingof  rather  strong,  radiating  ridges  which  itosh  still  Htronger  concentric 
ones,  the  ridges  sometimes  s<'aly,  and  this  is  esjHM*i*illy  the  ciise  on  the  somewhat  truncated  poeterior 
en«l;  hinge  rather  sh(»rt;  the  teeth  moderately  deveIoi)e<l;  Iwmler  of  shell  «lenticulate.     C*)lor  whitish. 

lA'Ugth,  20;  height,  11;  diameter,  t»  mm. 

Reefs  at  Ptnure;  Mayaguez;  <iuani<'a;  San  Juan  Harbor;  llucare.*-,  Porto  Rico;  C-alNiIlo  Blanco 
Reef,  Vieijues. 
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Area  adaxnsi  iSluittleworth^  Smitli. 

Artfi  ^A^1^r>  ntliim*i  iShntlleworth  ■  Smith.  Jouni.  Liii.  .^m.*..  Ziwil.,  XX.  p.  4W,  i»l.  \.\x.  lli:*.  •..  t'fi.  Ivvv. 

Shell  iiKKlenitely  w)li«l,  rli()in)»(»i<l,  inllati**!,  r<uiinle<l  in  fn»iit,  the  hiup*  ami  l*ajH»  line  jHiralld, 
the  |H>sterior  en<l  ohliquely  s?iibtrun«*ate<l:  jM»sterior  ridjre  high  hnt  muiuU'il:  lieaks  only  nKxierutely 
fnll,  tnrniHl  forwani,  sejMirate<l  hy  a  narrow  area;  surfa<'e  having  nnnierous  i>j^u<lo-ril>f«  eonsLptinj;  of 
n»on»  or  less  eonnw*te<l  l>listors.  with  stronjr,  e<»n<vntrie  s<'ulptnn*;  te«'th  few.  rather  strong. 

(\»lor  whitish  or  brownish.     There  is  a  eurve<l  ridge  1h>1ow  and  inside  nf  the  niusenlar  iniprespions.. 

Ix^ngth.  12:  height.  7.o:  diameter.  7.5  mm. 

Agnadilla;  IVmre;  >rayagnez:  San  Juan  IIaHM>r.  Tortn  Ri«-o:  Vii»<|ues. 

Sul.»genns  S<*Ai'HAR«  A  i  <  rray.  l*^*7l   I  hill. 
Area  campechensis  <imelin. 

^rivi  rnmjtfdi*  iifi)'  i\\iiv\\i\,  Syst.  Nat.,  p.  'XWl,  17911. 

Ar*^  nmnimnn  Rit»v«*.  Com-h.  I<-i»n.,  n.  Anti.  tiK.  '21.  IMI. 

Agnadilla:  San  Juan.  l*ort«»  Ki<*o  i(Tnn«lIaehl. 

Area  deshayesii  Hanl«*y. 

Arrtt  *U Ahiiii* itii  IIhiiU'V.  111.  Tat.  Biv.  .*shi*ll«.  |».  InT.  l^l"J. 
Ana  ilrfhntjtjtii  Roi-Vv.  foiirh.  Ir-on..  II,  l»I.  vii,  lie,  47,  1>>H. 

Shell  ohlonjr.  intlate*!.  soli<l,snhrhonil>oid.  with  high,  full  U^aks  wliieli  are  se|»arate<l  hy  a  rather 
narrow  area,  angle<l  at  the  hingt?  line  in  front,  with  aUmt  twenty-Si'ven  stn>ng,  rfMinde<l  rilw  which 
are  erosse<l  by  coueentrie  threads:  hingt*  te<»th  rather  nnui<»nms,  well  develo|io<l.  Color  whitish, 
coven^il  with  a  silky,  brown  epidennis. 

length,  (vS:  height.  4n;  diameter,  45  mm. 

Mayaguez:  San  Juan.  Porto  Rieo:  Vie«jues. 

Area  sectieostata  Reove. 

Ariti  nniifuttitfti  K»wo.  iVuirh.  Ifnii..  .Ir«-»i.  lijr.  -'i-N  l**!!. 

Shell  irregularly  rhondM»id,  somewhat  eh»iigju«*<l.  with  high,  rather  full  Ix'aks.  situato«i  at  one- 
fourth  of  the  di.»*tanc'e  fn»m  the  anteri«»r  to  the  ^M»steri^»r  end.  solid,  infiat(><l,  with  a  nnHlerately  wide 
area:  |M»steriorriilge  not  eli'\ate<l.  somewhat  roundtnl;  anterior  end  angular  at  the  hinge:  jH>storior  enii 
obliijuely  truncate  1k»1ow  the  hinge:  surfatv  s<*ulj»tun*<l  with  al»out  thirty-five  ril.>9,  tliose  of  the  mi<ldle 
and  anterior  end  gnM»ve<l:  ^XJsterii^r  ribs'  roundt»«l;  all  exrept  those  on  tlie  iM»sterior  slojie  are  more  or 
less  UiidMl:  hinge  long:  the  teeth  numerous  and  well  detine«l.  but  not  high:  the  Iwinler  within  the 
shell  is  stnuigly  «lenticulate.     (\dor  white:  i*pidermis  bn»wnish.  sh:iggy. 

Length,  S5:  height.  52:  diameter.  52  nmi. 

Mayairu«'z.  Porto  Riro,  .«**veral  young  and  woni  valve>. 

Area  ehenmitzi  Philippi. 

Arot  ihtmnitti  Philippi.  Zt'itx'hr.  fur  Mai.,  vin.  p.  .t<«.  1><51. 

An^i  'V'n'hi.miii  Kohelt.  Mart,  rht-nin.  I'nm-h.  <'Hh..  2to  Aus?..  p.  •'♦7.  No,  41.  pi.  xvi.  iiK>.  7.  '*.  lyn. 

Shell  irregularly  triangular,  slightly  ini*<|ui valve,  solid,  witli  very  high  incurve*!  Ix^aks,  with  a 
lozenge-shajie*!  area:  anterior  en<l  angular  at  the  hinge,  but  the  angle  projects  but  little  beyonii  the 
general  outline:  j>f>steri«>r  ridgt*  high,  somewhat  rounde<l;  surfa<*e  s<'ulpture<l  with  alxmt  twenty-five 
no<lulous  ril»,  whirh  are  often  rtattene<l:  epidermis  softly  spinosi' in  the  grooves  of  the  anterior  half 
of  the  shell,  thiek  and  lamellar  on  tlie  jMisterior  ]»art:  hinire  sliort.  tin^th  distinct:  lK»ak  cavities  deep: 
inner  edne  of  the  shell  .>»tningly  dentate.     Color  white. 

l^nirth.  'M)\  height,  'M)\  diameter.  :^>  mm. 

I*laya  de  P«»nce:  Mayairuez  IIarVM»r:  off  San  Jujiii:  Catano:  H«Hjuen»n  Hay,  Porto  Ri<i>:  Culebra 
Island:  Vietpies. 

Some  of  thcM*  siK^'inieii>  are  mnrh  hin^«T  than  any  of  this  s|i«*<'ie>  wliifh  ha\e  liitherto  lieen 
rejMirt***!. 
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Superfamily  PTEBXA.CEA 
Family  PINNID.4:. 

Oenns  PINNA  (Linnflens)  Lamarck,  1799. 

Slnrll  thin,  attaf'hiMl  by  a  >>yH8us,  elongate,  trianj^nlar,  not  auriciilati*,  witli  {hhuUmI  tonninal 
U»iikH;  j><)st(»rior  ]>art  tnnuaite<l,  ^pin^;  ligament  linear,  elongattnl,  lorlgtMl  in  a  furn»w.  The  middle 
of  the  nhell  is  Irmgitndinally  suhtat-e  and  tlu^  inner  nacreous  layer  is  di»ei>ly  bilolje<l  at  this  siilcation. 

Pinna  camea  <TmeIin. 

/Vwwrt  rri?-7»/vi  Girieliii,  Sy^t.  N'at..  p.  3365,  17*3^2. 

IHuna  flnheUum  Reeve,  Conch.  Icon.,  pi.  x.  fig.  is,  IH-Vi 

Mayaguez,  Porto  Rico  (Gundlach). 

Oenns  ATBINA  Gray,  1840. 

Sliell  attac!he<l,  elongate,  triangular,  thin,  with  pointed  terminal  Ix^Aktf,  tnmeated  or  roiuiiled 
lM>at<?riorly,  generally  more  or  less  covered  with  wales;  valven  unsulcate  or  without  a  mi^lian  carina, 
and  the  internal  nacreous  laver  is  entire. 

Atrina  rigida  ])illwyn. 

IHnna  ritjuia  (Solander  M88.)  Dlllwyn,  Cat.,  i.  i>.  SlT.  1S17. 

Pinna  ittibf^'n'diK  Re<»ve,  Conch.  Icon.,  Pinna,  pi.  xvii.  fijj.  :«,  ls.VJ. 

Shell  somewhat  elongately  triangular,  thin  or  somewhat  thickene<l,  slightly  InHatiNl;  hmge  line 
straight  or  incurs'ecl ;  ventral  margin  rounde<l  at  the  middle;  jwisterior  end  tnmoate  or  subtnincate, 
gaping;  all  of  the  shell  except  the  ventral  region  is  covereil  with  low  radiating  ribn,  which  may  lie 
smooth  or  covered  with  more  or  less  elevattnl  s<.»ales;  the  scales  .sometimt^s  Inx'ome  elongated  and 
almost  tubular;  ventral  area  smoother,  without  ribs,  often  having  prickly  scales;  inner  layer  smoky 
brr»wn,  faintly  iridesi^ent.     Color  blackish,  olive  brown,  or  a«hy. 

T>ength,  25;  height,  13;  diameter,  4  cm.  Mayaguez  HarlK^r,  l*orto  Hi<»o,  two  fragments  an<i  a 
young  shell. 

Family  MELIXIIU:. 

Oenns  MELINA  Betsins,  1788. 

Shell  atta<thed,  sul)e<^ui valve,  ine<iuilateral,  compresst»<l,  with  a  j)osterior  wing,  somewhat  sub- 
rhomlM)id  or  sul)quadrate;  ligament  multii)le,  h:Hlged  in  a  series  of  vertical,  parallel  pit«  along  the 
hingt*  line;  muscular  imj>ression  subcentral;  right  valv<^  with  a  byssal  sinus  below  the  hinge. 

Melina  alata  (Tuielin. 

OiUrai  alnfa  Gmelin.  Syst.  Nat.,p.:tW»,  17l>2;  Chemnitz.  Conch.  Cab.,  vii.pl.  59,  fiKr.Wl. 
Prrna  rphippitim  Reeve,  Conch.  Icon.,  xi.  pi.  ii.  fi^.  S,  185S. 

Shell  .sul.Kiua<lrate  or  subtraiK'zoidal,  greatly  compresw^l,  nuMlerately  solid;  right  valve  nt«,rly 
flat;  left  valve  slightly  <'onvex;  iM)sterior  wing  low;  hinge  line  short,  with  from  seven  to  fifteen  pits 
in  ea<'h  valve;  left  valve  much  thickene<l  in  front  Ix^low  the  hinge;  the  right  with  a  small  byssal  sinus 
opixwite  the  swelling;  exterior  either  nearly  smooth  or  somewhat  s(»ly;  inner  pearly  layer  of  the 
shell  not  reat^hing  the  shell  Ininler.  Color  bn>wni8h,  ^)urple,  or  blackish,  often  marke<l  with  lighti^r 
color  and  white  on  the  earlier  jwirt.  of  the  shell,  which,  when  young,  is  sometimes  rayeil. 

I^Migth,  H();  height,  80;  diameter,  8  mm. 

I^ierto  Real;  Mayaguez,  Porto  Rico;  Ensenada  Honda,  Culebra.  At  the  former  locality  grt.*at 
numl)ers  of  tine  specimens  were  found  attachtHl  to  the  roots  of  mangrovt>8  and  to  t»a(!h  other. 

Melina  listeri  Hanlev. 

J'rrna  IMrri  Hunley .  111.  Cat.  Rec.  Biv.  .'Shells,  p.  2.')9, 1M«:  Lister,  pi.  22S,  fig.  63. 

Shell  irregular,  Hub<iuadrate,  greatly  drawn  out  and  developerl  at  the  base;  hinge  line  with  fn>m 
thrtH'  to  s<»ven  pits  in  each  valve;  posterior  wing  small;  simis  of  the  right  valve  wide  and  rounded; 
left  valve  fuller  than  the  right.  The  base  of  the  shell  is  <leveloj>ed  inti)  a  long,  irregular,  tongue-like 
prcM-ess  of  porcellanous  matter;  the  nacre<^us  r>art.  does  not  extend  more  than  half  way  from  the  liinge 
to  the  base,     (/olor  ashy,  brownish,  or  purple  brown,  irregularly  rayed  with  lighter  color. 

I^ength,  25;  height,  60;  diameter,  7  mm. 

Puerto  Real;  Mayaguez;  Ponce:  Guanica;  Hucares:  Arroyo,  Porto  Rico;  Ensenada  Honda,  Culebra. 
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ICelixia  semiaurita  Linmew. 

Oftrtn  fcmiaun'ta  Linnsa*.  Mnv.  Lud.  Ulric,  p.  535, 1764. 

Ptmo  bicoU*r  C.  B.  Adams.  Pn^-.  R  r.t.  Qtm-.  Nat.  Hist.,  v,  1«^.  p.  y. 

Crmchn  tfrninurita  Chemnitz,  i'oni'h. C-ab..  vii. p. 250, pi. 59.  fiur. 5S0.  1Th.|  i  nonbiiKrtnial .. 

Shell  small,  giil>qua< irate,  *v>1kI,  .•*<>inowhat  inflatwl,  very  irrejnilar,  liiiuf«*  line  having  three  or 
four  large  \i\X»  in  each  valve;  byssal  noteh  small.  Th(»  siirfa4*e  is  eovenni  with  stn»ng,  irregular,  .**<raly 
ridges:  the  ha*>e  in  adnlt  shells  often  j>roj«'etj?  s<^»mewhat  tongiii»-like,  an<l  to  some  distance  Inflow  the 
nacreoiif*  layer.     Color  a*»hy  to  hlackL^h. 

I^ength,  12:  height,  IH:  diameter.  *<  mm. 

San  .Tuan,  two  sjjei'imens. 

This  s|)ecies  grows  in  the  crevices  «»f  ri>rals  anrl  nn-ks  and  is  as  variahle  in  fonii  a«<  any  oyster.  It 
may   prr»ve  to   lie  only   a   littoral  form   <»f   the   j»rfM*eding  sj>ei'ies.     It    is   the  Penut  rhemnitzinnn  of 

d'Orbignv,  184t>. 

Family  PTERIID.^. 

Oenm  PTEBIA  Scopoli  1777. 

Shell  sul>f»rbicular  or  r>hli4iue,  thin  or  solid,  slightly  ineqiiivalve,  the  left  valve  lieing  mon»  convex 
than  the  right:  right  valve  with  a  di.-atinct  byssal  notch  and  sinus  near  it.**  npjjer  anterior  part:  valves 
winged  lH»fore  an<l  liehind:  hinge  with  rudimentary  (ii<eudo(rardinals  and  laterals;  ligament  ela^^ic, 
placed  in  an  «»l)lique  fossette:  inner  shell  layer  brilliantly  nacreous,  not  extending  to  the  shell  l>order. 

Pteria  radiata  I>each. 

An'culn  rothnfn  U-arh.Z^^^l.  Mis^fUany.  i.p.W.pl.  xuii.lsl  J. 

Shell  sulxirbicular  or  sub«iuadrate,  rather  thin.  «^»mewhat  inflate^l,  m<»re  or  less  <»bliqiie,  the 
hinge  a>K>ut  a«  long  as  the  bwly  of  the  shell,  nKnlerately  winge<l  >»efore  and  liehind;  surfa^'e,  esjKN'ially 
towanl  the  e<lges  of  the  shell,  having  radiating  n»ws  of  .»*trr»ng,  sr)mewhat  elongated  .stales,  mon»  or 
le8s  variegatetl  with  purple,  brown,  and  whitifh,  sometinu^  fe<4»ly  raye<l;  peeudocardinals  faint,  singh' 
in  each  valve:  laterals  single  in  the  left  valve  and  double  in  tlie  right:  nacre  brilliant,  surrounde^i  by 
a  wide,  prismatic  border. 

Length.  40;  height,  3S:  diameter,  16  mm.     Length  of  another,  50;  height,  50;  diameter,  18  mm. 

Off  B<.ica  Prieta:  Mayaguez  Harbor,  Porto  Ric«>. 

Sometimes  the  surface  is  almost  smooth. 

Superfamily  OSTBACEA. 
Family  OSTREID.^. 

OenuB  08TBEA  LinnaBas.  1758. 

Shell  irregular,  fixe<l  by  the  U*tt  or  lower  valve  which  is  excavate<l;  right  valve  generally  plane 
or  com'ave,  always  less  convex  than  the  left,  often  plaite<l  or  folia<*e<jiis,  and  ha>ing  a  prominent 
I)eak:  ligamental  area  triangular  or  elongated;  structure  subna4'reous;  hinge  edentulous;  adductor 
impression  single. 

Ostrea  virginica  Gmelin. 

fhirrn  linrini^ri  Gmelin. Sy«t.  Nat..  p.XOfi.  1792. 

Orirrn  rtutfrnta  Sowerhv. Conch.  If<>n..  x  vni.  pi.  vi.  1>*T1. 

Shell  elongated,  irregular,  elliptical  oval,  or  nearly  <-inMilar,  straight  or  cur^•e<l:  left  valve  usually 
excavate<l:  right  valve  generally  flat.  s*>metimes  <'on<'ave  or  a  little  convex:  l<iwer  valve  with  a  strong, 
u.sually  elongate*!  l>eak,  its  hinge  having  a  wide  channel  in  center  and  marker!  with  lines  exhibiting 
the  successive  renn»ves  of  the  <.-artilag<is  upper  valve  with  a  shorter  beak,  with  a  faint  ridge  in  the  hinge 
area  opposite  channel  of  left  valve;  muscular  impression  m-ar  center  strong  and  large,  often  <lark. 

Mayaguez:  Puerto  Real,  Porto  Ric<:»;  Ensena<la  Honda,  Culebra. 

It  is  almost  imp4»ssible  to  give  a  desi^ription  that  will  cover  all  the  forms  of  this  pr»>tean  .*«j>e<»ies, 
which  varies  infinitely  with  the  locality  an<l  envinuunent  in  which  it  grow.**.  Spe<-imens  in  northern 
waters  attain  a  length  of  a  f«:K>t,  and  where  they  an.*  cniwde^l  in  the  l»e<ls  an*  lonir  and  tongue-like. 
Tho.«?e  living  on  flat  stones  and  tim>K*r  are  r»fien  nt^arly  cinnilar.  The  Porto  Rican  spe<-imens  for  the 
meet  part  are  attached  to  the  swinging  aerial  riM»ts  of  the  mangroves. 
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Ostrea  cristata  Born. 

(Mrfu  rrintdttt  Pk)rn,  Mils,  Viiul..  p.  112,  pi.  vii,  tijr.  3, 17S<). 

Sliell  in{Mlenit<*ly  .s<>li<l,  c*xct*e<linjrly  irrcpriilar,  oIoh^UmI,  nmncK^l  or  oval;  npi>er  valve  pometimeR 
(!oncHve,  at  f)thtT  times  convex;  lower  valve  I'onvex;  valve>*  often  fnrnisihe<l  with  elonjmtecl,  tubular,  or 
Holid,  claiSpin^  j)r(K"eRses,  by  meauH  of  which  th(»  shell  is  attached  to  nianji:rov(?  roots  or  other  objects; 
edjres  of  the  valves  stronjrly  an<l  sharply  plicat*'-sernite,  forming  closely  interlockinjr  t*?eth;  within,  the 
lM)nler  is  often  pustulose  ri<lpe<l,  or  striate;  In'aks  very  irregular,  that  of  the  lower  valve  the  longer,  its 
hin>re  area  centrally  grooved;  inu.**cular  scars  not  <leep.     Color  rtKldish,  purplish,  or  brownish. 

8iHM'ini(»na  attain  a  <liainet*»r  of  1)0  mm. 

(Jallanlo  Bank,  Porto  Rico. 

This  sjK^cies  is  even  more  irregular  and  variable  in  its  growth  than  O.  virffniica. 

Ostrea  frons  LimiaMis. 

Mt/tiluH/roux  Liniia-UN,  Sysl.  NuL.tHl.  x,  p.  7U1.  IT.V. 

Ostrea  fron*  Sowerby,  Conch.  Icon,,  x  viii.  pi.  xix.  fl|?.  U.  1X71 

San  Juan,  Porto  Kico  ((lundlach).  The  (htrrn  jHtrtmiU-a  (inielin,  cre<iite<i  to  Porto  Rico  by 
(Tundlach,  is  probably  a  fonn  of  ().  criidntd  Born. 

Family  PECTIN  I  I)/E. 

Oenas  PECTEN  Mtiller.  1776. 

Shell  sul)orbicular,  ine(|ui valve,  n<)t  ga[)ing  nor  attached,  sculpture  usually  nulial;  aurieulate; 
right  valve  convex,  with  a  n<^tch  Ik'Iovv  the  anterior  ear,  generally  inflat^l  at  the  l)eak;  left  valve  ix>n- 
cave,  flat  or  slightly  convex;  hinge  margins  straight,  unite<l  by  a  narrow  ligament:  resilium  internal, 
in  a  central  pit;  addu(;tor  impression  duplex. 

Suligenus  1*k(tk.v  s.  s. 
Section  EUVOLA  Dall. 

Pecten  laurentii  <imelin.  , 

(Mrai  tdurnitii  (tinclin,  Sysl,  Nat.,  p.  'Xill.  1792. 

Prrtfu  laurmfi  Hcovc.  Conch.  Icon.,  VTII,  pi.  xvi.  fiK.  .>5.  I8r>:i. 

Shell  nearly  orbicular,  e<piilatenil,  rather  thin,  deci(U»<lly  incKjuivalve,  sm(X)th  and  shining;  left 
valve  nearly  flat  in  an  anterior  and  jM)sterior  direction,  but  inflated  in  a  direction  from  the  beaks  to 
the  ba.«(s  having  a  de<'idcMl  nidial  shouMer  alK»ve  on  eai^h  side  under  the  ears.  It  has  very  faint,  low, 
wide,  ratliating  ridges,  and  in  addition  minute  radial  thn'a<ls,  which  are  crosaeil  by  f(H*ble  concentric 
growth  lines,  ridge<l  within  with  numerous  ni<liating  bars;  right  valve  evenly  convex,  externally 
sculj>tured  like  left  valve,  with  flne,  radial  ribs  within  arrangivl  in  j)airs;  ears  nearly  e(]ual.  The  left 
valve  is  dark  i>uri)lish  re<l,  with  faint,  rarliating,  lighter-colortKl  rays;  towanl  itsupj>er  |>art  it  is  beauti- 
fully mottled  with  yellowish  or  pinkish  white,  and  o<'casionally  mark(»fl  with  oblique,  liglit-colonxi 
strigations.  There  are  also  a  few  dark  re<ldish -brown  sjK)ts  on  the  upp«jr  jmrt  of  the  shell.  The  right 
valve  is  whitish  or  buff,  feeblv  raved  wnth  l)rownish. 

Height,  90;  length,  90  mm. 

A  numl)er  of  ac^lult  living  sp(»cimens  of  this  very  fine  and  rare  species  were  dredged  in  7  fathoms 

in  the  harlK)r  of  Mayaguez. 

Pecten  ziczac  l^innneus. 

Ortrcaziczcu^  Linnaius,  Syst.  Nat.,  ed.  x,  p.  ri96, 1758. 
Pfiitn  zirznr  Reeve,  Conch.  Icon.,  vni,  j>l.  vi.  fig.  29,  Ikvj. 

Shell  rather  solid,  nearly  orbicular,  e<iuilateral;  left  valve  slightly  concave,  with  a  l(»w  but  decided 
radiating  shoulder  on  ea<'h  side  l>elow  the  ears,  with  wide,  low,  distinct  radiating  ribs,  crossed  by 
faintly  sciuaniose  growth  lines,  radiately  ridged  within  aroun<l  the  border;  right  valve  deeply  convex, 
w  ith  widely  8i>ace<l  ra<liating  grooves,  the  radiating  ridges  within  incline<l  to  be  somewhat  double;  earg 
nearly  tHjual,  slightly  ra<lially  riblx»d.  Both  valves  with  faint  cnira  at  the  bases  of  the  ears.  I^ft 
valve  painte<l  with  red-brown,  buff,  lilac  and  white,  in  broken,  radiating  patterns,  brow^n  bordered 
within;  right  valve  red<lish  brown,  becoming  dusky  at  the  bonier,  marbknl  with  white  near  the  l)eak8. 

T^ength,  100;  height,  90;  diameter,  2H  mm. 

Mayaguez  IlarlKjr,  Porto  Rico,  one  young  si>ecimen. 
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Pecten  medius  I^marck. 
JYtitn  nuiibif  I^mank,  An.  »«n!*  Vert.,  vi.  lsi9.  p.  MiV.  Chriniiitz.  Coiuh.  Cub.,  vii.  pi.  i.x,  W)^.  .Vn*..  5k7,  r>sy,  17x4. 

Shell  lunirly  Mr>)ifular,  rather  s<>Hd;  left  valve  <U»<'i<UKlly  n»iicave,  with  stn>nj:,  nulial  slumMerp, 
wnli»tiire<l  with  well  <levelo|»e<i,  nuiixled  ril)t*  ami  «leli<'jite.  somewhat  lamellar  jrn»wth  liiu'H,  which  are 
fainter  on  the  ril>s,  <UH»j»ly.  nwlially  j;nx)ve<l  within  at  the  iKinler:  rijrht  valve  stronjjly  mnvex,  with 
wi<le,  n)unile<l  or  llattene<l  rilis,  whieh  are  wnnetimef  hroken  up  into  smaller  ri<lpet«;  interior  rilw  of 
rijrht  valve  i*<n  new  hat  donhle:  Ix.ith  val  vet?  with  faint  <turi  at  the  lwL»ie  of  the  turn* ;  «irs  nearly  even, 
ri«lutHl.  lA'ft  valve  re<l  or  pnrplish  sometimes  variojrati'*!  with  small,  lijrhter  l)lot4'hes,  ii^»neraily  having 
a  li«rhter,  well-marke<l  an»a  at  the  In^ak;  rijrht  valve  )>nr]>lish  or  whitish.  S4»metime^  faintly  marhleil. 

Iventrth,  '»<);  height,  47:  «liameter.  18  nm». 

Mayaguez  llarln^r,  l*ortr»  Kico.  two  young  op|M»site  valvt»s;  off  St.  Tliomas,  oim' .^spei-imeii. 

Sul»gtM»ns  C'ni.AMV.s  Bolten.  17iW. 
SMtion  PIAOIOGTEHIUM  Dall,  1898. 

Pecten  mayagnezensis,  n.  sp.     Plate  ;>'•%,  tip*.  7,  s.  \). 

Shell  small,  .'*oli«l,  slightly  intspiilateral.  innpiivalve;  the  left  or  upiHT  valve  h-ss  oinvex,  jH)lfshe<l, 
white,  with  lH»antifnl  zigzag,  .•*nlH'omvntrie.  linear,  or  tleeki**!  {»ainting  <if  «lark  re«l:  ril>s  eighl«*en  or 
ninete«»n.  angular  at  the  summit,  with  siilH^pial.  not  rhanneleil  inten<paee>.  the  wh<»le  without  wulpture 
exeept  mien>S4M»pic  ineremental  an«l  ol>solete  fine  radial  lines;  ears  praetically  smrwith,  the  jMisterior 
linger:  lower  valve  mon*  <'onvex,  white  except  n^iir  tin*  umix),  when*  there  an»  a  few  hrown  fle<'ks; 
sculi>ture  alwmt  the  same,  exce^>t  that  the  summits  of  the  rihs  are  more  n>unde<l;  anterior  ear  with  two 
or  thriM'  radial  threads,  a  shallow  sulciL'^  and  short  ctenolium;  suhmargins  smooth;  interior  channele<i 
near  margin  with  well-niarke<l  auricular  cnira;  hingt»  in  right  valve  stnuig,  with  a  long,  horizontal 
ridgi*  on  each  side  of  the  resiliary  pit  corn»sj Minding  to  a  similarly  ]>la4*e«l  su1cil*»  in  the  opjnisite  valve; 
alnive  tlu?  l;u*t-mentioned  i<ulci  in  left  valve  is  a  similar  ]»air  of  ridgi-s;  hinge  showing  stn^ng  pnjvin- 
cular  cross  striation;  cavity  of  left  valve  re<l<lish,  of  right  valve  while  «»r  yellowish. 

I^*ngth  of  shell,  *1\\  height,  19;  diameter,  8.5  nun.  Living  in  7  to  lo  fathoni.%  sand  and  nnui, 
Mayaguez  llarlnir,  Porto  Rico,  at  Ktations  <305H  and  <i(>>l. 

Tliis  is  an  extremely  elegant  little  shell,  |»erfei'tly  distinct  fn>m  any  re^-onle*!  sitetries. 

Pecten  gibbus  Linn<*i'us. 

(Mrt.a  ijil^m  LiiiiKi.>u.x>.  .Sy«L  Nt.t.,  oil.  \,  p.  tl'J**.  17r»v. 

Pcctut  ;/iU,ns  Rt'uv*-.  i'onrh.  Iron.,  VNl.  pi,  IX,  fiir.  37*i.  ISVJ. 

Aguadilla,  Areciln^;  San  Juan,  Porto  Kico  ((iundlachi. 

Section  HODIFSCTEN  Dall.  1898. 

Pecten  nodosus  Limi.iMis. 

Otftrf'i  ii'flota  LiiiiuiMis.  .'fyst.  Nat.,  o<l.  x,  p.  6^7,  175f<. 
I^tciiH  uiflofnif  Ket?vo.  ("onrb.  Ijihi..  vni.  pi.  ni,  tisr.  l.">,  Is-Vj. 

Shell  sul)«»rl)ieular,  nearly  tN|uivalve,  sculpture«l  with  eight  or  nine  strong,  rounded,  n<j<loM*  rilj**, 
which  are  separate*!  hy  njundi*<l  gnM)ves  of  msirly  e«iual  width  with  the  rih.-;  the  entire  surfa<v  i-*  al.o 
covere<l  with  line,  distinct,  riblet.s  and  c(»ncentric  lamellar  growth  lines,  which  are  faint  «»n  the  rilx"^; 
ncHlules  very  .«trong,  ib^ually  faint  or  wanting  on  the  upiK»r  part  of  the  shell;  interior  of  the  valves 
rihln**!  hut  f>therwise  smooth;  ears  mu^jual,  stnmgly  riilge«l,  the  jMisterior  pair  smaller;  anterior  ear  of 
right  valve  dtvply  notclunl  at  its  liase.  Color  dark  purplish,  n^*!,  or  si-arlet,  the  younirHhell  H<»inetiniee 
irregularly  ciinceiitrii-iilly  lnuflie*!  with  white. 

length,  liK  height,  SO  mm.     St.  Thonuis?,  one  young  valve. 

Sometimet*  the  no«lules«  Ixioome  hlistertMl  and  the  outer  shell  is  hn»ken  at  the  hlit<ters. 

Section  CHLAMTS  ■.». 

Pecten  omatus  l^marck. 

I^t'tm  itni'ttnit  Uiniiin-k.  .\ii.  miii.s  Vert.,  vi,  p.  17G,  ISI'J  (  Kiic.  Mi-tluxl..  jil.  nxiv,  i\k.  o. 

Shell  rather  thin,  high,  iniHpiilateral, nearly  tNjuivalve,  with  elevati^l,  sm<K»th,  «»r.*.caly  rih.-,  which 
are  si*j»arate«l  hy  deei»,  excavate<l  cluumels;  sometimes  the  rilw  are  <*om)N»und,  con.^isting  of  thrt»e  or 
more  small  rihlet>  rais*Ml  to  form  a  large  ril»;  the  interior  lh  ri<lgt»«l  to  c<»rresiK»nd  with  the  external 
si-ulptun-;  iM»sterior  ears  small,  .«-lopingly  cut  away;  anterior  ears  large  and  pn»j<"ctnig,  so  that  the 
whole  phell  is  i«oniewhat  oblique;  that  of  tht?  right  valve  deeply  notched,  all  of  them  covered  with 

F.  C.  B.  1900-30 


466  BULLETIN    OF   THE    UNITED    STATES    FISH    COMMISwSION. 

st-abrous  rilw.  Color  whitinh  yellow,  oraii^*,  rtMldinli,  nr  purpHnh;  s<miotinu»H  uiiifonn  in  c'olori iijr, often 
l)eaatifully  inaciilati»<l  with  ml,  piirplo,  or  brown. 

Tienjftb,  20;  height,  23;  diameter,  8  mm.     Maya>riu»z,  Porto  Ri(!o,  a  mimlK*r  of  young  valve?. 

A  l)eautifiil  and  variable  little  spe<rie8,  with  an  infinite  variety  <►£  coloring.  The  valvc»s  are 
jaoiiietinieH  made  (piite  rough  V)y  the  sharp  wales  on  the  ril^H. 

Pecten  lexnniscatus  lUwe. 

J'fvUn  hmniivtiim  Roeve,  ('onoh.  Iron.,  viii,  pi.  .\xxv,  fiff.  170  (hoc  Krmta),  185;^. 

Shell  elevate<l,  thin,  somewhat  fan-Hhainnl,  compreH8e<l,  nearly  ecpiivalve  an<l  etpiilaterHl,  with 
small,  slopingly  cut  iK)sterior  an<l  large*,  i^rojeeting  anterior  ears,  that  of  the  right  valve  with  a 
large,  deej),  byasal  noteh;  surface  sculptured  with  numerous,  rather  low,  uniNpial  ribs  and  riblet**,  tlie 
j)rin<'ii>al  ones  sharply  and  often  stn)ngly  siraly;  valves  with  a  welUlefintKl  ra<liating  shoulder  lx»low 
the  ears  and  ridged  on  the  interior  to  corresjKuid  with  the  external  sculpture;  ears  with  small,  feeble 
ril>s,  which  are  roughly  scaly.     Color  very  variable,  much  as  in  P.  ormttus^  but  not  so  distinctly  niarkccl. 

Ixjngth,  35;  height,  40;  diameter,  10  mm. 

San  Juan  Harbor,  Porto  Rico,  one  young  valve. 

This  si)ecies  is  close  to  P.  onuttus,  but  differs  in  the  rilw,  which  are  rather  low  anil  are  never 
sei»arated  by  <leep,  c.\("avated  grooves.  The  color  [mttern  is  generally  less  distinct.  /*.  vfffiictii*  Dall  is 
probably  the  same  sjH'cies,  though  /.  Irmtiittratnn  is  also  found  in  Mauritius.  The  sinilptare  of  the 
lower  valve  is  generally  more  feeble  than  that  on  the  upper  valve. 

Pecten  sp. 

A  single  right  valve  was  obtauunl  in  Mayaguez  Ilarln^r  of  a  fc»rm  which  sivms  to  approach  P. 
dnririni,  but  is  pro})ably  undescril)e<l.     The  speirimen  is  too  young  and  imperfect  to  Ik^  <leseribe<l. 

Pecten  exasperatus  Sowerl>y. 

Pftirn  txnj<jHnitiiM  S<>\Yt'H»y,  Thf>.  ( \nuh.,  i>.  .'v4,  yA.  xviii,  fljfs.  18:J-1S6,  \MCk 
San  Juan,  Porto  Kico  ((ruiidlach). 

Pecten  antillarum  Kih^Iuz. 

Pd'tt  H  antiUarunt  IUtIu/.,  Jouni.  de  < '<iiu-hyl.,  iv,  p. M,  pi.  V,  fig.  1, IS.'V:^. 
San  Juan,  Porto  Rico  ((Jundlach). 

Sul)genus  AMisirM  Holten,   1798. 
Section  PROFEAXUBIDIE  De  Oref  orio,  1883. 

Pecten  nanus  Verrill  &  Bush. 
CjfilojHvldi.  vniim*  Vrrrill  ik  BuMh.Trmis.  Conn.  .Voad.Sci.,x,pi).8r>,92,pl.  X vi,  llgs. r2-12r,  1897. 

Shell  very  small,  nearly  orbicular,  comi)r('ssiMl,  sulHMjui valve,  eciuilateral,  with  rather  small, 
nearly  eijual  ears;  surfa(V  a]»j)arcntly  smooth,  but  generally  (in  adult  shells)  seen  to  bo  srulj^tureil 
with  very  line,  close  riblets;  in  other  specimens  the  sculpture  consists  of  micn>scoi)ic,  concentric  strijv; 
ears  generally  having  delicate,  radial  sculpture,  the  anterior  one  on  the  right  valve  sometimes  slijfhtl y 
can(»ellated;  within  there  are  generally  exceetlingly  faint  radial  ridges.  Color  Bemitransimrent  whitish 
or  h(^rny,  often  cIoucUmI,  mottUnl,  or  irregularly  rayed  with  milky  white. 

I-4»ngth,  5.o;  height,  5.o;  diameter,  1.75  mm. 

Mayaguez,  Porto  Rico,  many  partly  worn  valves. 

Pecten  ponrtalesianum  I)all. 

l*frt,  n  { I'lOjHaniuninni)  pourUiU.itianum  \H\\\,  Blake  Report,  l,  p. '211,  pi.  iv,  fljf.  .*?,  v,  fi^.  1*2,  lH*i6. 

Shell  small,  thin,  compressed,  8ulK)rbicular,  with  small,  nf»arly  even  ears;  right  valve  with  well- 
developed  concentriir  ridges;  the  left  appearing  smooth,  but  having  microscopic,  con(vntric  liiu's  ami 
ra<liating  riblets;  within  there  are  from  nine  to  eleven  slender,  somewhat  clul>-shaped,  radiating;  riba 
in  each  valve  which  do  not  extend  to  edge  of  shell.  Color  generally  milky  white  and  subtranslucent, 
the  ril)s  showing  through,  but  sometimes  })rowni8h  or  recMish  brown  and  dotted  with  white. 

length,  13;  height,  13;  <liameter,  2.5  mm. 

There  was  a  single  siH'cimen  and  a  left  valve  obtained  at  Mayaguez  llarlnir  of  the  var.  fifrhttufnm. 
Pall.     (See  Blake  Hei)ort,  i,p.  212.) 

As  in  other  allied  si>ecies,  the  right  valve  is  not  c(»mj»letely  calcitie<l  near  the  bonier  ami  it 
collapses  just  outside  of  the  ribe,  so  that  ita  outer  i)ortion  lies  in  contact  with  the  left  valve. 
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Family  SPONDYLID.^. 

OenuB  SPOHDTLUS  LinniBaB,  1758. 

Shell  irivjnilar,  ine«|uivalve,  attacliiHl  l»y  tho  rijjlit  valv«\  wliirh  lias  a  trianirular  ait'a,  anru'ulato, 
with  radial,  geiH'rally  spinous  nr  folia«v<Mis  ridg^es;  roiliinii  in  a  cvntral  pit;  hinge  with  two  eurve<l, 
interl<K'king  teeth  in  eai'h  valvr;  a«Muetor  iinpre»non  duplex. 

Spondylus  echinatus  Martyn. 

(Wren  ichinaln  Martyn.  I'liiv,  ( 'oni'h..  ii.  fiK.  IM.  ITM. 

Shell  with  four  to  eight  nidial  spinose  ridges,  whieh  art*  .^»nietinH'S  small  and  narrow  or  they 
may  Ik*  large  and  foliae<N)us;  l>etwei.'n  the  ridges  an*  smaller  ones,  i»fttMi  U-aring  small  spin«*s,  aiiil 
in  addition  there  is  a  thinl  Si»t  f»f  minute  ridgt»s.  whieh  an*  sealy  and  n*li<Milati»<l  hy  the  growth  lines; 
lower  valve  often  fi)lia<*eous,  esiKT'i'illy  i)n  earlier  gn>wth;  lM>nler  (»f  valves  dentate,  r»ften  <'«lge<l  with 
yellow,  orange,  sirarlet,  or  purj»le.  Interior  sometinn*s  delii'alely  irideH-t'nt.  Color  whitish  yellow,  or 
orangt*,  si-arlet,  or  purple.     In  the  lighter-* 'olonHl  shelL*  the  In-aks  are  often  riehly  eolore<l. 

Ix^ngth,  8<);  overall,  12<);  height,  VH);  overall,  TJO;  diameter,  40;  t»ver  all,  (>0  mm. 

BtK'a  Prieta;  off  Point  Melones,  Porto  Kieo. 

Oenas  PLICATULA  Lamarck,  1801. 

Shell  irn*giilar  attaohe<l  hy  the  I»eak  «if  the  right  or  left  valvt*;  valvi's  plaite*!;  liingi*  an*a  oljsi'ure; 
n'siliuni  internal;  right  valve  having  a  li»ngitudinal  e:inlinal  on  t*iU'h  .*!iid(*  of  the  n*silium  and  (»utside 
of  these  tei'th  a  HH*ket  whieh  nivives  the  tt*eth  **(  the  nther  valve;  miisi*uiar  impn^ssions  single. 

Plicatula  gibbosa  1^man>k. 

JHictUula  i/ifthtmi  Laiuan*k,  Sj>t.  An. sans  Wrt.. \t.  1,?*2.  l>«f)l. 

PthfUnia  rfTiila/a  (tuppy.rifol.  Ma>f.  IVc,  ii.  vol.  i,  p.  Ail,  pi.  .x  vii.  fi»r.  7. 1>«74. 

Shell  solid,  irregular,  somewhat  fan-shaiN*<l,  with  strong,  radiatintr,  often  divaricate  plieation^<, 
which  end  in  serrations;  whiti.»*h  or  hnmnish,  commonly  marked  on  the  ril>s  with  irregular,  radiating, 
dark  hn^wn  lines. 

length,  25;  height,  '2'm  diameter,  10  nun. 

Aguaililla,  Porto  Kico,  one  valve. 

This  is  the  well-known  Plicfitnla  r*unfn»i  of  I^man'k,  hut  the  name  t/iUHntti  was  applleii  hy  him  t<» 
the  same  si^ries  pn»viously.  It  is  often  gregarious,  and  a  half-dozen  ^|>ecimens  are  sometimes  found 
attaclu*<l  to  a  single  shell  or  to  each  other. 

Family   LIMID.^. 

OenuB  LIMA  (Brngnierei  Cnvier,  1798. 

Shell  e«|uivalve,  compn*ss«Hi,  white,  ohliqiiely  oval,  havini:  raye<l  ril)s  or  stria-,  auriculate; 
anterior  siile  generally  straiirht.  gaping;  iM>steri<»r  side  njundtnl,  usually  closed;  hintfe  an^  triangular, 
with  a  <tMitral  n»silium;  nniscular  inn»ressions  lateral,  ilujdex,  large. 

Lima  scabra  Born. 

ffitiitn  tiitihra  Born,  T**«t.  Mu^.  Viiiil..  p.  1U».  lTs<>. 

Lium  i>tttbrn  Sowerby. Conch.  Icon.,  xvin.pl.  ii.  tic.  >».  l^^T-J. 

Shell  m*arly  e  piilateral,  l»eing  hut  sliirhtly  «»l)li4|ue,  the  hinge  line  nearly  horizrmtal,  d«.H'idedly 
gaping  and  reflexi^l  at  the  upiH»r,  anteri«>r  jHirtion.  nearly  close<l  fMisteriorly;  hinge  an*a  low.  triangular; 
cartilage  triangular;  r*urfa<t»  covere<l  everywhere  with  line,  nidiating  ritiges,  which  are  prickly-scaly: 
edges  of  the  nhell  si'rmte  hy  the  sculpture.     Kpidermis  bn»wn. 

I>.Migth,  45;  height,  55;  diameter,  17  nun. 

Airua^lilla;  Ponce;  Mayaguez  HarlM>r,  Port'»  Kico:  Knseiiada  Honda,  Culebra. 

liixna  scabra  var.  tenera  Suwerhv. 

m 

Limn  ttu*rn  .'^►\viTliy.Thi«».<*onch..  p.sl.pl.  xxi.fiic»'.  lu.  11.  \^\*\. 

Shell  sulxivate,  .*»ulH'ompn»ss«Hl.  thin,  roughenc«l  with  delicate  H-ahn.»us  ribs,  which  are  somewhat 
intcrrupte<l;  gaping  an t4»riorIy,  the  shell  thickent.*<l  at  the  oiH*ninj:. 

A  y-inaller,  mon*  delicate  and  more  tinely  riblx'd  form  than  the  typical  L.  ttxihrn. 

Mayaguez  Harbor,  Porto  Kico,  valvi*s. 
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Lima  lima  Litma'iis. 

(fiftrfu  limn  Liniia'iiM,  Sypt.  Nnt.,  wl.  x.  p. fiVW,  17.V*, 

/.i/N«  w/f/fjw«m  Soworby.  Coin'h.  Icon.,  xviii,  j>l.  ii.  fi»f.  in,  IST'J. 

Slit»U  solid,  iiuMjiiilatvnil,  tlio  antrrior  Mv  Htrai^ht  and  sli^Iitly  ^apin^,  the  |K>Hterior  pide  irregu- 
larly roumlod,  nearly  elose^l;  earn  oblique;  K^ak?  elevated,  having;  l)elo\v  them  a  low,  triangrular 
area  and  a  trianjrnlar  lipinient.  Siirfai-e  senlptureil  with  alxMit  thirty  strong,  radiating;  ri^iH,  which 
are  i-oven'd  with  larj^»,  roujfh,  elevatinl  M<'ales;  the  rilw  of  the  anterior  and  prK^terior  portions  not  po 
strong  or  rou^h  iw  are  thow  of  the  rest  «^f  the  shell;  within  the  shell  the  rilw  show  <liHtinetly  aii<l  the 
e<lj;es  of  the  shell  are  stronjrly  dentate. 

l^en^th,  45;  heijrht,  5o;  diameter,  22  mm. 

Mayajjnez,  Porto  Ri<'o. 

Lima  infiata  Utmarek. 

Limn  injintn  IviinHrt'k,  An.  shuh  VitI..  vi,  {i.  1.V».  IHVJ. 
Ai?M/i/fij«7Vi//e  Sowi-rby,  Conch.  Icon.,  xvni.  pi.  iv.  fig.  17,  IHT2. 

Shell  very  ohliipie,  thin,  inflated,  with  a  wide,  long  gap  l^efore  and  l>ehind,  so  that  the  valvee 
toui'h  only  at  the  hinge  an<l  ha^e;  n«»arly  straight  in  front,  rf»unde<l  on  the  liase  and  popterior  border, 
having  a  somewhat  n»und(.Ml  angle  alnnit  mi<lway  l)etween  the  anterior  l>a«te  and  the  posterior  ear; 
hinge  line  very  ol)li(]ne;  area  low,  triangular,  with  a  wide,  triangular  ligament;  surfacre  84'iilptured 
with  rather  low,  <ielicate  ril)s,  often  with  finer  riblets  l)etWiH.'n  them,  their  wlges  somewhat  roughened 
or  niMlulous;  inner  lH)nler  of  the  shell  scarcely  .**errate,  interior  rhowing  traet»s  of  the  rilw. 

Ix'ngth,  32;  height,  40;  diameter,  25  nun. 

Mayagnez,  Porto  Kico;  Knsenada  Honda,  Culebra. 

Lima  hians  (imelin. 
(Mrtn  hinim  (findin.  Sy*t.  Nat.,  p.  ;C3:i.  IIVI. 
Lhna /nitjilis  StiWi'Thy,  Conch.  Icon.,  xvni.  pi.  iv.  fij:.  1«.  \XT2. 

Aguadilla,  Porto  Hieo  (< Jun<llaeli). 

Oenns  LIMATULA  8.  Wood,  1839. 

Shell  e<juilateral,  or  nearly  so;  valves  elos<*<l,  small;  hinge  edentulouF. 

Limatula  subauriculata  Montagu. 

I'rrtfn  niitHiHrinihtta  .MontuKii,  TcHt.  Brit.  Snppl.,  p.  (W.  pi.  xxix.  fijf.  -'.  !><»>. 

LimfUfntmnrinihttn  .)vf[Tv\s,  Krit.  ('onch,,  u,  p. >S.i;  V,  p.  lei'J, i)l.  xxv.Cik. Ii. 

I.ininlti/o  Miilmnrirnlata  S.  W<kk1.  Mhu.  Nat.  HLst.,  n.  s.,  ni,  p. 230,  pi.  III.  t\KA\,  IXW.  CniK  Moll,,  ii.  p.  47,  pi.  vn,flK^.  3  a-r,  1S50. 

Mayaguez  Harbor,  Porto  Ki<*o,  at  station  (>(Xi2,  in  25  fathoms;  alsi>  northwani  t«>  the  Anitie  t^^as. 

Superfamily  ANOMLA.CEA. 

Family  AX()MHI)/E. 

Oenns  ANOMIA  (LinnsBns,  1758)  Mtiller,  1775. 

Shell  irn'gular,  subeireular  or  oblong,  often  imitating  the  obje(*t  to  which  it  is  attacheii;  thin, 
subtransparent,  the  interior  s«Muewhat  nacreous;  left  valve  entire,  convex,  having  a  ligamental  fiKsnette 
1k»Iow  the  summit  and  l)earing  four  nmscular  impressions;  right  valve  tlat,  having  a  large  sinus  on  itn 
upiKT  Uinler  through  which  the  pluglike  byssus  passes,  an<l  havnig  a  single  muK'ular  imprt^st^ion. 

Anemia  simplex  d'Orbigny. 

Annniiin<iuiplt:x  i\'i^rU\Kuy,  Moll.  Culwina.  n.  p.  MM,  pi.  xxxvili.  IiH:s.:U-^W.  1M5. 

Shell  irregular,  fitting  an<l  often  imitating  the  object  to  which  it  is  attai;he<i,  suborbicular,  thin, 
semitransi)arent;  left  valve  generally  convex  and  thicker  than  the  right,  with  an  elongated  iigainental 
fossette,  (Uie  nuiscle  scar  just  l)elow  the  ligament,  and  three  sulximtral  situatcnl  on  an  oblong  (rallus;  right 
valve  genenilly  flat  or  concave,  with  an  oval  opening  for  the  byssjil  plug,  which  is  surrounded  by  an 
oblong  callus,  on  which  there  is  a  single  nnisi^^le  war;  interior  of  valves  nacn.K>u8  and  shining;  exterior 
having  concentric  scaly  ridges.     Color  whitish,  silvery,  griH'uish  straw,  or  i>ale  brownish. 

Height,  'My;  length,  IV);  diameter,  7  mm. 

Mayaguez,  Porto  Kico. 
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Oenns  PODODESMTJS  Fhilippi.  1837. 
S!i**ll  with  tht*  a|>|H»aniii<*<»  «»f  Awutiin^  Imt  the  left  valve  with  only  two  iniL^'nlar  iiiipn'Hsions. 

Pododesmus  rudis  HriMlerip. 

Flai'niimtowtn  rttiii*  BnMlfrip.  KZ.S..  iMIM.p.*-*. 
liiirnitilnonihi  rtiili*  lUfVO.  <NilU'h.  Iif  HI..  XI.- pi.  I.  lijr.  '1.  \<A'. 

Shell  very  irn*)f!ilar,  oniipress*'*!,  siilH»rhieular.  «»val.  <ihl<»n;r  «»r  s«»iiiewhat  elitiiiirate,  iiKMlerately 
M>n«l;  lower  valve  iioniially  Hatter  than  th»»  iipiHT;  !»yss:d  i»{)eniii^  muiul  «.val  nr  rl<ise«l  in  old 
H|MH*iniens;  jfurfaee  wi<le,  with  irrt»jjnilar,  !»roken.  rather  line  ri<ljri*>»  <*nw^<iHl  hy  s<'aly  or  folia<v<»ns 
jrrowth  lin<»s:  within  shining.  th«»  lower  valv«'  jrenerally  havin^r  a  hrown  hloteli  in  its  <-enter.  ( 4>lor 
whitish  orgreenisli. 

I>»ngth,  40:  heijjht.  40;  diameter.  ♦>  inni.  I>»n>rth  of  anotht>r  s|HH'inien.  iiO;  height,  IV>;  diameter. 
4  mm. 

.\giiadilia:  San  Juan  Harl»*»r:  off  Point  Melone.s  Porto  Ri<*«». 

Superfamily  MTTTUA^CEA. 

Family  MYTILII).4:. 

Oenns  MTTILUS  (Linnsns.  1758)  Bolten.  1798. 
Section  HORKOMTA  Korch.  1863. 

Sh«*Il  wiMljri-.-iha|K*«l,  riMindtnl  U^hind.  with  t(*rmina1  In^aks,  plieately  .<«4*iil{>tnre<l;  hiiitre  tt^eth 
minute  or  lilts* ilet**;  |>e<lal  impressions  two  in  eiwh  valve:  anterior  adduetor  impres.««ion  small,  placed 
under  th»*  In-aks:  imsterior  a«Iduetor  elongate*!,  j»la4-e«l  ai  the  p^»sterii»r  tMid  of  the  shell. 

ICytilus  hamatus  Say. 

Mfttihm  Immntm*  .<ay .  Jnuni.  Aiiul.  Nat.  S<"i.  Phila.,  n.  p.  "ii-'i.  1W2;  Biniiey'«i  .Siiy,  pp.  *ll.  :>IM.  pi.  I.,  Hg.  l.v 

Shell  irn-gnlarly  triangular,  rather  solid,  i'longate«l  and  generally  faleate.  the  anterior  .side  lieing 
iL-^imlly  ini"urve«l,  the  jxisterior  side  angular  where  it  j«)ins  the  hing«*;  there  is  a  more  or  le*«  pniininent 
ntundeil  ridge  liark  of  the  anterior  ]iiirt  of  Uk'  shell,  and  the  radiating  rilis  with  whieh  the  whole  shell 
is  seulpture«l  spri'ad  from  this  ridge,  curving  to  the  front  ami  the  Uiek  of  the  ."hell:  these  rilis  are 
numeriMis  and  s<»mewliat  hifumit**:  they  an*  finely  l»eade<l  and  often  wavy;  inner  lM»nlerol  the  shell 
erenulatc  The  thick  epitlermis  is  hlai'kish  or  hrownish,  sometimes  tinte«l  gre<*n  and  sometimes  a 
little  tawnv:  the  interior  is  usuallv  dark  viidet,  with  a  lighter  l»onler. 

l^'Ugth,  .*tt);  height,  ."lO;  diameter.  19  mm. 

San  .luan,  Porto  Rii-o;  Kns(>mula  Honda.  Culchra:  SailnH-k.  U-tween  C'ulehra  and  .*<t.  Thomat<. 

Thes«*  s|ie<'imens  are  mon:Mh»licatean«l  less  curve«l  than  thconlinary  manifestation  «»f  this  s)ie<*ies. 

Mytilus  exustus  1  jumeus. 

Mtftilu*  ixiiMtt*  l.iiiiui.UH.  .Sy«*t.  NhI..  f«i.  x.  p.  7tlr».  17.V». 

Miftiitut  ittrintuhn'  ii*'hritWr.  Kiiilfiiiin^r.  ni.  p.  4I*(.  pi.  ix.ti^.  ir.. 

Shell  small,  rather  S4»lid.  inflate* I,  irn*gularly  triangular,  somewhat  elongate*!;  Iieaks  cur^-e<! 
inwan!  and  forwanl;  then*  is  a  high,  mundi**!  ri<!g«*  lH*ginning  at  the  Iieaks,  then  curving  liackwan!, 
then  *!ownwan!  and  forwanl  to  the  |H»sterior  lnis<*  *»f  the  shell:  the  surface  is  s<'ulpturet!  with  numerous 
curve«l  rilis,  whi'-h  foll«>w  the  c*Mirs«.*  i»f  the  ri*lire  am!  curve  ea»'h  way  from  it  t*»  the  anterior  and 
|Misterii»r  siih»s:  tlu-s**  ril>s  are  lieailiHl  ami  somewhat  hilun':ite«!;  at  the  hy.ssal  n*gi«>n  in  front  there  is 
a  s*»mewhat  7<m4M»th  an»:i:  the  gr*>wth  lines  an*  often  <le«»ply  impress^**!  at  intervals.  ('*»lor  hniwnish, 
bla^'kish  an<!  tawny,  oft«*n  .^»mewhat  cloude*!. 

I^'Ugth,  10:  height.  IS;  diameter.  10  mm. 

Puerto  Ri'al:  IIu«iin*s:  P*»n«*<';  San  Juan.  Mayiuruez,  P«»rto  Ric<»:  KnstMiada  II«>n<!a,  Culehra. 

Oenns  MODIOLUS  Lamarck.  1799. 

Shc»II  miK'h  it*!  ill  yfiiiilua,  hut  the  l»eaks  arc  n<»t  terminal:  there  are  n*»  hinsri*  teeth;  the  epidermis 
is  hirsut<'.  an«l  the  animals  genenilly  nestle  in  a  m:i.«s  *»!  hyssal  tiU*rs.  The  valves  have  usually,  if 
.«^-ulpturtHl.  a  snuMither  central  area. 
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Section  KODIOLUB  s.  s. 

Modiolus  tulipus  I^inan'k 

yfiHliitln  tuU]tn  IjAinnrok,  An.sAns  Vert.,  vi.  f).  111.  1S19:  K«w«'.<'oiu«h.  l<'oii.,  x.  pi.  iv.  \\k-  !•'>.  l**-**". 

Shell  su]»tniiK»z<)ulal,  H<mie\vhat  elnnpittMl,  inflated,  su1>s<)li(l,  with  a  faint  jH»Ht4»ric>rwinj?;  a  nearly 
straijzht  r<>nn<U^l  poj^terinr  rid^e  ninH  fnnu  the  In^aks  to  the  jMKstt»rior  l)a>*e  of  the  shell;  in  fn>nt  of  this 
ridjre  the  base  is  slightly  ineurvtMl;  e]>i<lerniis  s<Mnewhat  eon<t»ntricalIy  striate,  eovere<l  with  a  Hoaly 
jrrowtli,  whieh  develojw  into  bristly  hairs  that  part  near  the  byssns,  snuMith.  Then*  is  ji^nerally  a  broaci 
nnldish  strijn  on  tlie  jiosterior  ridge,  with  a  lighter  imv  in  front  of  it,  though  tills  area  aiul  the 
posterior  part  may  1h'  radialely  l>ande<l  rinl  and  white  in  narn>w  streaks.  The  anterior  jiart  of  the 
shell  is  <»ften  a  ehi^stnut  or  burnt  brown. 

lx»ngth,  S5;  height,  40;  diameter,  40  mm. 

San  Juan;  IVn-a  IVieta;  Mayaguez  Marlwir,  l*ort«»  Ki<'o. 

Section  AMTODALXni  Keferle,  1811. 

Modiolus  arborescens  l)illwvn. 

Mijiiliinarbnri'itcvntf  Dlllwyn,  Descr.  CataloKiio  Rik*.  .<hclls,  i.  ji,  liOti.  1M17. 
M.nlhtln  nrlutrt'tn'tnn  Kei'Vi',  Conclj.  Icdii..  x.  1h57.  pi.  vr,  fljf.  :tt). 

Shell  very  thin,  slightly  intiate*!,  l(»ng-olM)vate,  sm(K>th  except  for  faint  growth  linet«,  brilliant; 
b*»aks  low;  jKisterior  ridge  siiire^'ly  develojKMl.  ( 'olor  jmU'  straw  nr  jLshy,  ligliter  on  the  |>o8terior  ridge, 
the  jM>sterior  shjjH'  lK*ing  beautifully  marke<l  with  arlnireseent,  blaekish  lines.  S<»metitnes  this  area  is 
marked  so  that  the  dark  lint's  ini'lose  various-si ze<l,  triangular  s|Mits  of  the  color  of  the  shell. 

liength,  50;  height,  20;  <liameter,  VA  nun. 

Mayaguez;  San  Juan,  l*ort(»  Ric<h 

An  exc(HMlingly  delicate  ami  l>eautiful  sjHH^it»s. 

SeotioB  BOTTJLA  Koroh,  1868. 

Modiolus  cinnamomeus  I^marck. 

Mijlilint  cimmimmuitK  rtc.  Choinnltz.  Conch.  Cab,,  viii.  p.  l.VJ.  pi,  i.xxxii.  tijf.  \M\.  ITsTj, 
Mtnliiihi  rhinnmimitu  Lamarck,  An,  saM«<  Vorl..  vi.  p.  111.  inly. 

Shell  small,  nearly  smooth,  subrhondMiidally  and  s<»mewhatelongat(^l,  slightly  arcuate,  inflated, 
with  a  thick,  dark  clu^stnut  epidermis,  which  sh<»ws  distinct,  often  dark,  rest  jH'ricHls,  and  is  <larker 
coloriMl  at  the  posterior  en<l  antl  antt'rior  bji.se;  In'aks  full  and  high,  placed  at  the  up|>er  anterior 
extremity  of  th(»  shell  and  j»rojecting  in  front  of  the  anterior  end;  hinge  line  curve*!,  the  line 
extending  arotnid  to  tlu»  anterior  base  in  an  unbroken  curve. 

L'Uitii,  10;  height,  5;  diameter,  <>  nun. 

.Mayaguez  lIarl)or,  l*orto  Kico,  one  shell. 

Section  GREOARIELLA  Konterosato,  1884. 

Modiolus  coralliophagus  (imc^lin. 

Mi/tihiK  rnrnHioithunti'  iimvViu.  S\>*t.  Nat.,  p.  :^<.'>9.  17*.ri. 

Sh**Il  small,  oblong,  mui-h  inflated,  varying  nnich  in  form,  genenilly  higher  and  more  intlateil  in 
front,  with  a  high  jMisteri<>r  ridge,  from  which  radiating  stria'  curve  liackwanl  an<l  downward,  those 
on  the  posterior  sloiK'  stronger,  <*ros.»*t»d  by  heavy  growth  iin(^^  and  subn<Niulous,  those  in  front  of  the 
ridge  line  and  unbroken;  fn)m  the  Inniks  to  about  the  center  of  (he  ba.st»  then.*  is  a  constriction,  and  in 
front  <^f  this  there  is  a  space  without  radial  sculpture  but  sliowing  plainly  concentric  lim*s;  at  the 
rounded  anterior  end  there  are  fine  radiating  riUs;  l»eaks  curvtHl  inward  an<i  forwani,  placxsl  at  the 
extreme  anterior  end;  the  inner  edges  of  the  shell  are  finely  S4*rnite.     (\)lor  <lirty  white  or  bn>wnish. 

Length,  20;  height,  H;  diameter,  0  mm. 

>hiyaguez;  (Juanica;  HiMjueron  Hay;  Arroyo,  Porto  Kico;   Kn.'^enada  Ibmda,  Oulebra. 

This  s|K»cies  nests  in  coral  sjin<l  and  .fre<|uently  has  a  part  of  the  nest  attachtMl,  especially  at  the 
posterior  ri<lge.     It  is  the  littfula  senun  (»f  authors  an<l  the  Motlioln  itpiffx  of  Say. 

Oenns  LITHOPHAOA  Bolten,  1798. 

Shell  cylin«lrical,  having  a  thick  epidermis,  the  low  beaks  phw(Ml  at  or  near  roun<led  anterior  end; 
po^tfrior  end  pninted  or  wedge-shap<Ml;  hini;e  line  linear,  without  teeth;  ligament  marginal,  internal. 
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Section  LITHOPHAOA  Bolten,  ■.  ■. 

Liithophag'a  antillarum  (TOrhi^iiy. 

l.itht^hnnny  •tntillnniiM  «rort)iKMy.  Moll.  (MiUiim.  II.  1M7.  \k  :C«.  i»l.  XXVlii.  ti>f>.  12.  1:1. 

Slu'll  eloiii^ittil.  ioiin<U'«l  ill  front  ami  l»ehiinl,  w«*<l^f-sIia|M*i|  when  view»'<l  froiiiaU>vo:  the  lieaks 
pla<e<l  at  the  extreme  iii4»t*r  ant«'rior  Iwinler:  siiriaee  si'iilptiinnl  wiili  eniu'eiitrir  fnrmws.  ef«i»eeially 
the  jMtt-terinr  |»iirl:  the  anterior  and  anterior  1la^«al  |M»rtioii  haviii}^  tine  vertieal  ril^  m  liieh  faile  out 
at  the  extreme  anterior  en<l  <»f  tlie  sh«'ll:  e|ii<h*rmis  rich  <lark  elientnut.  tie«*oniint;  ahnost  hla<*k  at 
the  |H»sterii»r  eiul  ami  anterior  !ia**e. 

l>4'n^h.  ;M):  height.  It);  diameter,  S  mm. 

I'lierto  Real:  <iuaiii(*a;  Arroyo,  Porto  Ri<*o. 

Section  DIBERU8  Dnll. 

lathophagu  bisulcata  iTOrbi^iy. 

Li/fonUninij>  hixMh^ittnnVCyrli'ifeny.  Mfill.  TulMiia.  ii.  i».  133.  pi.  xxvm.  i\K^.  14-1»;.  IM.V 

Sliell  elon^tiNl,  .wiiU^ylinilrical,  the  anterior  ami  |iosteri«»r  einL*-  ronn«lcHl,  the  latter  with  two  faint, 
ratliatiiitr  snhiilion!*.  («ie  alntve  ami  the  other  U*low  the  low  nnin<U»<l  |H»sterior  ri«ljrt*;  jrrowth  lines 
somewhat  impreHseil,  ef»i»e<-ially  on  the  ixjsterior  |iortion.  otherwise  the  sliell  itself  is  siiKMith  ami 
shining,  the  epidennis  l>ein^  a  light  rhestniit  e<»lor;  iK'aks  low,  anterior,  hut  not  at  the  extreme  eiuI 
of  the  shell.  Tlie  gresiter  part  of  the  surfa«t»  of  the  shell  is  eovennl  with  a  <-ali*anN»iis  iiienistation. 
whieh  ir-  thin  in  front  ami  thick  Udiiml,  ami  is  esi»e<'ially  stnnig  on  the  |M»sterior  ri«lge:  its  siirfaiv  is 
juirtly  eoven*<l  willi  fine  wrinkles  r»r  eorniirations.  ami  it  is  )M>iiite<I  U'liind. 

I^Migth  «»ver  all,  :W;  of  shell,  25;  height,  10:  diameter,  S  mm. 

<uianii-a;  Puerto  Real:  Amtyo,  l*orto  Riei». 

Oenns  CSBKELLA  Brown.  1887. 

Shell  oval  <»r  rhonil>oi(lal,  with  a  thi<*k  epidermiH;  .*<urfa(*e  stMilptunil  with  longitudinal  ana 
coiieentrio  stria*;  >K*aks  straight;  ligament  small;  hinge  area  ereuu late. 

Crenella  divaricata  d'C>r)>igny. 

SttruUictirtlia  tlirarittUa  d*f)rbijcny.  Moll,  ('utiaiia.  li.  )».  311.  i»l.  .XXVll.  tijfs.  .'nWSy,  IM-S. 

Shell  small,  tN|uilateral^  t^iVul,  int1ate<l,  with  an  elliptical  <»ntline:  iiiiil>onal  rt^gion  higli,  tlie  lieaks 
stniight,  rnrv«*<l  in  to  the  hingt»  line;  surfa<v  s<'ulpture«l  hy  delii-at*'  nidial  ril»s,  whieh  an*  somewhat 
divarii-ale  along  a  line  from  the  beak.s  to  the  middle  Uuh*;  near  the  anterior  and  ]MM<t4*rior  there 
is  a  eurve<l  rih,  and  fnun  this  the  ril»s  in  front  and  In^himl  are  sharply  ilivaricate;  there  is  also 
delicate  cumvntric  wulpture,  which  t-aiises  the  ril>s  to  apiKnir  as  if  slightly  l)e:ide<I;  inner  i^lge  creiiate 
throughout.     Color  bn»wnish  yellow. 

I>ength,  3;  height,  H.o;  diameter,  3  mm. 

-Mayaguez,  Porto  Ri<-o.  several  w<»m  valves. 

Oenns  MODIOLASIA  Beck.  1840. 

Shell  rhomlHiid,  inflated,  generally  with  three  an*a.«»  «»n  the  disk,  the  two  at  the  ends  radially 
s<Milpture«l,  that  of  the  <*enter  smiMith  or  only  fet»hly  radially  scnlptun^d;  sometimes  the  siirfa4*e  is 
nidiately  rihiKMl  thn»ughout  or  it  may  Ik*  sm<N>th;  In^aks  im-ur\i*il,  placeil  near  the  anterior  end.  The 
genus  is  close  tn  i'ltiuUn  and  differs  from  it  princi(ially  in  anatomicsil  <'hanicters. 

Modiolaria  lateralis  Sav. 
MtftUu*  Uittnili*  Say.  Jouni.  Acail.  Nat.  S.-i.  Phila..  ii.  p.  JtV*.  I?*i2. 

Shell  small,  long-rhomboid,  iiif1ate<i.  sul»s«ilid;  uml>onal  region  full;  Ijeaks  cur\-e<l  forwanl,  pro- 
jtM'ting  slightly  in  front  of  the  anterior  end  <»f  the  shell;  surfa<v  s«*ulpture«l  with  fine,  com-eiitric  growth 
lines  throughout,  anterior  and  {.losterior  areas  st'iilptunNl  with  line.  l»ead(*d  ril»i,  the  |H>sterior  area  wide 
ami  im*luding  the  niundeil  |K>sterior  ridge;  the  anterior  ari'a  narn»w;  <*entral  area  slightly  «lepresseti 
and  showing  only  con<'entric  strite;  inner  e<lge  creiiate.  ex«-ept  at  the  ligamental  and  central  areas. 
Color  greenish  or  reihlish,  often  marhled  with  hrowii. 

I^eiigth.  (>;  height,  3.n;  diameter,  '.\  mm. 

San  Juan  iiarbor;  Mayaguez,  Porto  Rici*:  Vii^iiu^s,  and  »»ii  Vieqiu*s. 
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Order  TELEODESMACEA. 

Superfamily  MTACEA. 

Family  (;ASTK0CH.4':XII).4':. 

OenuB  0A8TK0CHJENA  (Spengler)  Cnvier,  1817. 
Sholl   rojrular,  iHinivalvo,  iiHMjnihvteral,  ovoid,  with   tli«'   Ik'uUh  anterior,  widely  jinipin^  at   the 
anterior  has<\     S'ulj)tnn*  <'on<'<'ntri<'.      The  animal  fornin  flask-shaiHHl  excavations  in  nhells,  efirals, 
ami  conil  nx'ks;   sonietinu»s  it  is  without  a  hnrrow.  wlien  it  forinn  a  shelly,  in(*loHini;  tiil)e  <*overed 

with  extriUHMuis  material. 

Oastrocheena  cuneiformis  S|N'n^l<>r. 

fitiMtrinhit'tui  ruiu  ifnrmin  'i^\H'\\)i\vT,  Nova  A<'t.  S<m\  Hafn..  II.  i».  17«J,  fi^.  H-11, 17ss. 

Shell  much  intlattMl,  sul>soli<l,  sulwjvate  or  iH*ar-shajHMl,  ^cH)injr  exct»ssively  at  the  antori<ir  liase, 
th<»  jrsip  narrciwinp  and  extendinjr  neiirly  or  <juite  to  tin*  |H>stenor  eu<l;  In^aks  low,  ]>]a<*t*<l  at  the 
extn'me  anterior  jwirt  of  the  shell,  which  is  narrow  and  sharply  anjmlar  1n*1ow  at  the  gap;  there  is 
s(»metimes  a  wi<le,  shallow  d(»pn'.»*si< ni  running  from  th<'  Uiiks  to  the  iM>sterior  Imne;  Hcnlptniv  nulely, 
irn»j;ularly  <'on<"entric.     (\)lor  whit4*. 

I>*n^th,  IS;  heijrht,  10;  diameter,  S  mm. 

Sevenil  s|K'cimens  in  conil,  Mayajruez,  l*orto  Hic<». 

Family  SAXIC.WID.T.. 

Oenns  SAXICAVELLA  FUcher.  1870. 

Shell  small,  e(|uivftlve,  thin.  in(H[uilat«'ral,  pi)>in^,  subtra)H'zoidal,  ohliijuely  angriilar  liehind; 
hinjje  with  a  sulM»hsolete  to<»th  in  the  rijrlit  valve,  titting  into  a  cavity  in  the  left  <*:irdinal  margin;  liga- 
ment short,  prominent;  pallial  lin(>  with  a  wi<le  shallow  sinuosity. 

Saxicavella  sagT'lnata,  n.  sp.     IMat(>  55,  tig.  1(>. 

Shell  small.  rounde<l  triangular,  compresscMl,  umlM>nes  small,  llattentMl;  anterior  end  shorter; 
surfac«»  irregularly  <'onc«'ntrically  un<lulate«l  as  if  hy  stagi*s  of  gn ►wth,  dull,  minutely  gmniilar  or 
sagrinate,  as  if  dustnl;  form  as  ligured,  with  no  detine<|  angle  iw  carina  exteti<Iing  downwanl  and 
backward  from  thc^  und).);  p«'riostracum  very  thin,  pale  yi'lhiwish,  hanlly  dis4*«»rnihle;  the  8ul>itaiice 
(►f  the  shell  subtranshu'ent;  interior  jM»lish(.s|;  hinge  with  a  single >»bs<'U re  t<M»th  in  front  of  a  small 
nymph  for  tlu*  ligament. 

U'ngth.  5.5;  height,  .'{.7;  diameter,  2  nun. 

One  right  valve  at  station  (UHi'J,  Mayjiguez  llarUjr,  Porto  Kico,  in  'M)  fathoms^,  sand. 

This  hjK'cies  is  sh<irter,  mon*  compr(»Hse<l,  an<l  less  angular  than  the  S.  plinita  of  Kiirope;  it 
somewhat  resembles  a  linsftrntlti,  but  luis  a  different  hing<*. 

Family  C()KBLLII).4':. 

Oenas  COBBULA  (Brngni^re)  Lamarck.  1797. 

Valves  une<jual,  the  right  usually  larger,  both  more  or  l«»ss  lH»ak»Hl  behind;  in  the  right  valve 
there  is  a  singU',  large  tooth  Ih'Iow  the  In-ak,  with  a  dtvp  n'siliary  pit  Indnnd  it  and  no  lateral  lainime; 
left  valve  with  a  <Uh*p  pit  Im'Iow  the  beak,  into  which  the  tooth  of  the  right  valve  falls,  having  an 
elevated  process  in  fmnt  of  it  and  sometime.'^  a  sort  <»f  t<M)th  Udiinil  the  pit;  lK*aks  prominent,  that  of 
the  right  valve  usually  sujK'rior  to  that  **(  the  left;  S4'ulj>tun»  often  dis<-rej>ant;  })allial  line  with  or 
without  a  sinus. 

Section  ALOIDIB  Ke^erle,  1811. 

Corbula  disparilis  d'Orbigny. 

fitrhula  »//;*/M///7/>«r<)r»ii^Miy,  Moll.Culmiia.  M.p.'iXi. pi.  X X Vi !.«»?>.  1-4, 1M'>. 

Shell  solid,  very  ine<iuivalve,  the  right  valve  gibbous,  with  a  very  high  U'ak,  which  is  eurx'eii 
inwanl  an«l  forwar<l.  an<l  a  high,  sharp,  posterior  ri<lge  sculptured  with  atnuig  concentric  ridges  which 
mostlv  fatle  out  on  the  jiostcrior  sln|H';  hingi*  tooth  small,  phuvd  well  forward;  ligamental  pit  large; 
left  valve  much  smaller  and  less  <-onvcx  than  the  riL'ht,  having  faint,  conc«'ntric  sculptun'  ami  few  to 
rather  numerous  radiating  ribs  whi<*h  <lo  not  rea<h  to  the  U'ak,  whi<'h  often  look  like  eraeks  in  the 
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h1k»1I;  it  is  ci^wn^rl  witli  a  1hi<'k  epideniiis,  which  is  IhiniuT  alH»vo  and  nhows  t\w  M'lilpture  in  aii 
exajrirerattHl  way;  jKillial  line  with  a  witle  shallow  pinus.     Color  jjrayij'h,  whitisli.  or  ]»ur]>HRh. 

U*n^h,  !♦:  hfi^rht,  7;  «lianu»t<T,  5  mm. 

Mayajnifz  lIarlM»r;  San  Jnan,  P<»rto  Ri<'o. 

Section  CUMKOCORBULA  Co—manii,  1886. 

Corbula  dietziana  ('.  B.  A<lanif>. 

(itrbulit  diitzhuin  V.  H.  AdnmJ».(Vnitr.ti>  Conch.,  -Til.  p. iSVi,  1S.'»L»:  Ihill.  Bull.  I'.S.  NhI.  Miis.,No..'r7,  p.  7«M»1.  n.liKs.  T  m-^'.ISsj*. 

Shi'II  solid,  trianjrnlar,  distort***!,  nHMioratvly  ine<|uivalv**  at  first,  aftorwanls  vory  intH|uivalvo, 
somewhat  in«Mjuilatt»ral,  nmrnhnl  in  fmnt,  with  a  hijrh,  sharp,  i>osterior  ridjre  on  the  left  valve  that 
i*n<ls  in  a  |»oint  at  the  jH)sterior  l>ase;  in  the  first  stiijreof  jjn»wth  then*  an*  low,  wide,  eone«»ntrir  ri<i^8, 
with  fine  ra<liatin^  rihlets  in  their  interstiei's;  the  oone<»nt'ric  ridjn*s  of  the  s<H*ond  stajr*'  <»f  growth  are 
finer,  an<l  this  ])art  of  the  shell  is  raye<l  with  whitish  an<l  riMldish  or  ])iir]>Iish  rays;  in  the  se<'ond  stage 
the  small  valve  is  men»ly  striate«l;  Ixniks  prominent.  tnnu»«i  inwanl  an<l  forwani;  the  nmlHUial  region 
ifl  somewhat  flattened;  te<»th  rather  stnmg. 

Ix*ngth,  13;  height,  t»;  diameter,  5  mm. 

Mayagnez  IIarlH>r,  Porto  Kieo,  one  left  valve. 

Corbula  swiftiana  C.  K.  Adams. 

Oirbuhi  tfiri/limm  r.  B.  Adnms.  Tontr.  to  <'oiioh,.  i».  '£Vi.  ix-Vi;  Dall,  Blaki-  K«*|if»rt.  i.  pi.  n.  IlKs.r.  a-r.  1.SM6. 

Shell  snl>solid  to  sf)lid,  triangular,  nearly  (Kjuilateral,  ine<jui valve;  jMisterior  ri<lge  sharp  an<i  well 
dev*'lo{MHl  in  e:u'h  valve,  ending  in  a  sharp  lH»ak  at  the  j>osteri<»r  l>a.*!e;  younger  shell  nearly  sniCHith, 
concentrir  stri:e  l)ee<»ming  stn»ng«'r  as  the  shell  grows  older,  and  having  faint  nidial  rihlets;  l>eaks 
mthcT  sharp,  pn>niinent;  tivth  m<Mlerately  strong.     (Vilor  whitish. 

I>'ngth,  9;  height,  7;  tliameter,  4  nmi. 

Mayagnez,  Porto  RitN>,  a  great  nnndnT  of  worn  valves;  off  Puerto  Real,  one  entire  s)>e<*inien,  a 

somewhat  infiateil  variety. 

Corbula  SBquivalvis  Philippi. 

(Iiiimhi  :rfiuii'ah'itt  Philippi.  Ari'h.  fur  Niitiin^..  ll.  p.  "227,  pi.  Vll,  fiK- -1,  !»:{(•. 
(ininihi  riilmnhitut  <r(»rhigiiy.  Moll,  t'ulmnn.  n,  p.  '2>c{.  pi.  xxvi.  Hkv.M-M.IMo. 
Ihrhiiht  knnxiatin  i\  B.  A«iaiiis.  I)h11.  Blake  R«'i»ori,  I.  pi,  i.  li^s.  :{,  :i  n-r.  li«t\. 

Shell  s<»lid,  elt»ngate-triaiigidar,  nearly  e<|uilateral,  with  a  strtmg,  sharp,  j>o.**terior  ri<lge,  l>ehind 
whirh  the  margin  is  de<*ide<ily  tniniiite^i;  in  faet  it  is  sunk  U'low  the  |>osterior  ri<ige  imtil  it  almost 
l)e<*onu'S  a  lunule;  U'aks  <'urve<l  inward  and  forward;  surfa<'e  S4'ulpture<l  with  stnmg,  rather  regular, 
roun<U'<l,  eoneentrie  ridges,  that  of  the  |M)sterior  sIojh*  has  finer  ridges;  tooth  of  right  valve  strong 
and  <'urve<l  upwanl;  that  of  the  left  ]>ifitl.     (V^lor  whitish. 

liength,  10;  height,  7;  diameter,  5.5  mm. 

lUnieli  at  Mayagnez,  l*orto  Rico,  one  hroken  valve. 

Corbula  caribeea  d*<>rl>igny. 

Otrimln  i^irihtra  «V(»rhiiniy,  Moll.  ('iiUiiia.  ii.  p.  '2M,  pi.  xxvii,  Fik*.  .Vk,  IhJ.'i. 

Shell  solid  and  nuK^h  inflate<I  when  fully  adult,  thinner  ami  su)N*onipn^sHe<i  when  immature, 
.Muhtriangular,  drawn  out  into  a  de<'i<le(1  jioint  Indiind;  iR^aks  nither  full,  rurvt^l  inward  and  forward; 
surfatv  s<'ulpture<l  with  rather  stnuig,  irn»gular,  eon<*entrie  ri<lges,  tln^s^*  of  the  hinule-like  jMisterior 
slo|>e  finer.  In  additi<»n  there  are  s<'attertMl,  very  narn»w,  radiating  thn*ads  on  thesurfaiv.  On  the 
l»ase  then.*  is  a  ^^ide,  llattene*!  art»a  where  the  valves  join  that  is  s<'anvly  s^'ulptun^l;  the  right  valve 
inelos«'.«i  the  left,  and  throughout  its  iM>sterior  [Mtrtion  it  pn»jeets  widely  over  the  left;  )>eak  cavities* 
det»p;  t«*eth  rather  strong.     There  is  a  well-marke<l  |Misteri<»r  sinus.     Color  whitish. 

I^ength,  Ifi;  height,  10;  diameter,  10  mm. 

Mayagnez,  Porto  Rico,  two  shells,  one  inunaturc  and  «Mie  fully  ailult. 

Famih    MY.\CII).4:. 

Oenns  8PHENIA  Tnrton,  1822. 

Shell  im^|uivalv<',  ine4]ui1at(>ral,  irregular  nv'^trate  U^hind,  n»ughemM|;  riglit  valve  a  little  larger 
than  the  left,  having  a  single  small  tooth  in  front  of  the  n*silium  ]>it;  nnis<*le  impressions  large;  pallial 
line  feeble. 
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Sphenia  antillensis,  n.  h\k     IMati'  5.\  tig.  14. 

Sliell  small,  sulx^uaclrat**,  nitlicr  roinpresstnl,  Nvlni»»,  (mivohmI  with  a  yollowinh  periostracum; 
surface  dull,  wulptiireil  only  by  iiu'r»Miu*iit4il  liiit's  an<l  a  low  olM^iMire  tlirva*!  riiiiniii);  from  the  umbo 
ba<"k\vanl  ami  <l(^wnwar«l;  nhell  thin,  interior  white,  |N>liHluMl;  hin>r<*  normal,  jreneral  fonn  a>«  figured. 

l^njfth,  4;  height,  2.5;  diameter,  1.')  mm. 

One  i)erfeet  shell,  l^laya  de  Ponce,  !*orto  Kieo. 

There  is  nothing  striking  in  the  eharacters  of  this  little  shell,  luit  it  <loes  not  seem  identifiable 
with  any  ai  the  other  Hpe<'ie.s.  The  s|KMries  from  CnUi  refern^l  to  this  genus  by  tl'*  )rbigny  are  referable 
to  the  genus  Cuifpiihtriti. 

Superfamily  MACTBACEA. 
Family   MACTKI1).4:. 

Subfamily  MACTRIN^. 

Oenas  MACTRA  (Linnfleas,   1758),  Lamarck. 

Mactra  frag'ilis  (imehn. 

Mntira/rafjiliit  < Jniflln,  Syst.  Nat.,  p.  :t2lU.  17irj. 
ilarfm/mfnlift  Rt'cvo.  Conrii.  Ifoii.,  vni,  pi.  xi,  tlu.  17.  IH.'Vi, 

Mayaguez,  Porto  Kieo  ((Jundlach). 

Mactra  alata  S}>engler. 

Mactra  alata  .S|k*iik1<t.  Skrivt.  Nat.  Si'lsk..  v.  pt,  :i.  p.tfl>. 
Mactra  alata  Rtvve.  C^Hicli.  \vou..  vni.  lS.">4,pI.  viii.Mk'J^. 

>hiyaguez,  ]*orto  Ritto  ((^nnillaeh). 

Family  MESODEvSMATID/E. 

Subfamily  ERVILIIN^. 

Oenas  SBVILIA  Tnrton,  1822. 

Shell  small,  eoncentrieally  striate,  sometime.*'  brightly  colonel;  ligament  obec^lele;  resilium 
small;  latenils  small;  dorsal  anterior  lamina  al)sent,  the  ventral  n»ore  or  less  eoaleMMug  with  the 
anterior  arm  of  tht^  right  eardinal;  left  canlinal  large,  bilid;  ]»tdlial  sinus  well  marki^l. 

Ervilia  concentrica  (rf)ul<l.     Plate  '-t^,  fig.  1*2. 

Krvilia  anuvtitrica  iUmUl,  Olia  ('<>noh.,p.:i-2y:  rnx-.  KoMtoii  So<«.  Nat.  Hist.,  vill,  p.2H0, 1W12. 

Shell  small,  searcely  intiatiMl,  loiig-triangidar.  the  jK)sterior  end  narr<m'<»r;  I H*aks  rather  high  but 
not  full;  .»<urfaee  llnely,  eoneentrieally  riilged,  an<l  having  mon*  delicate  ni<Iial  riblets  whirh  are  most 
eon.Mpicnons  on  the  anterior  end;  right  valve  with  a  single  triangular  t4M>th  in  fn>nt  <^f  the  small, 
triangular  resilium  and  a  feebh'  one  Inddnd  it;  left  valve  with  a  double  canlinal;  |»allial  sinus  faint, 
deep.    ('ol<»r  whitish  <»r  j)ink. 

lA*nglh,  5;  height,  l^.'y;  diameter,  2  mm. 

San  Juan;  Mayaguez,  Port(»  Ui<'o,  a  iium))er  of  worn  valve.**.     Off  (leorgia  ((lould). 

Superfamily  SOLENACEA. 

Family  S0LENID.4':. 

Genus  FSAMM080LEN  Risso.  1826. 

Shell  transversely  oblong,  gaping  at  the  extremities,  oblitpiely  senlpture<l,  more  or  less  invested 
with  an  epidermis;  beaks  sulR'entral;  upper  and  lower  shell  margins  nearly  parallel;  one  or  sometimes 
two  cardinal  teeth  in  eaeh  valve;  ligament  prominent;  pallial  impression  large. 
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Psammosolen  sanctee-marthse  «r<>rlti^ny. 

Sttlin  Manrt:f-umrtfMi'\u'inuil/..  rmnh.  (jili..  \i.  i».  JiK',.  ]A.  rx«  viii.tiK.  lH:l^,  17*',.  il' Orl»l»fny.  Moll.  CiiliMUii.  Il.p.  .TW.  pi.  XXV, 
figs.  'M.:f2.  ls4o. 

Shell  loiiffHjiiudratc,  pi]iing  widely  at  eaieh  end.  \hv  valves  only  louehin^  at  the  hin^*  anil  «'entnil 
liase;  iK'aks  low;  li^nient  extending  in  front  of  and  Itehind  the  U*ak.<,  intlateil  into  a  ronndtil  rid^e 
iinnieiliately  l)ehind  them  and  then  suddenly  tlatten«*<l;  jrrowth  lines  rather  nide:  all  the  shell  ex«v|it 
its  extreme  anterior  {>ortion  is  obliquely  seulpture«l,  the  ridjres  ilividing  on  tin*  low,  rounded  |Mje*terii»r 
ri«l>f.*:  epitlermis  yelU»wish  or  horn-<*olore<l,  wearinjr  «»ff  «*xeept  around  the  margin  of  the  shell;  left 
valve  with  one  hijrh,  ooinpresse*!  eanlinal  just  In^hind  the  In'jtk;  ri^ht  valve  with  a  similar  canlinal 
und«*r  the  l)eak;  }tallial  sinus  wide  and  deep.     Color  whitish. 

I>enjrth,  '^7;  heij^ht,  2();  diameter,  12  nnn. 

Mayajruez,  one  younjr  bn>ken  valve. 

There  art*  sometimes  vt^stijyfes  of  a  se<'ond  earrlinal  in  iiwh  valve. 

OenM  BOLEN  LinnsBni,  1758. 

Shell  very  long,  sul^*ylindrieal;  the  dorsal  and  ventral  e<l>:es  fiarallel,  inef|uilateral,  straight  or 

nearly  so:  surfatv  more  or  le?«*  s<*ul|)tured  with  the  j;rowth  lim^;  dividtnl  hy  an  oblique  line  running 

from  the  l>eaks  to  the  \Ht»\  Ikvh*;  extremities  widely  ^ping;  hinge  with  a  single  canlinal  in  earli  valve: 

ligament  elongate*!,  external;  anterior  nub«<"le  impression  elongate*!,  parallel  witli  the  dornal  b<inier. 

|>allial  sinus  short. 

BectioB  80LE9A  Mbreh,  186S. 

Solen  obliquus  S]H'ngler. 

Sitltii  <»////«/« M-i*  SftfUglcr.  >krlfl.  Nat.  Si'lsk..  iii,  p.  104.  17W. 
Sttfni  iniihiffiiuii  jiiiWfThy,  ('on<-h.  Icon.,  xix,  pi,  v.  fig.  21.  ImT-I. 

Sliell  rather  .»*olid,  sulx-ylindrieal,  straight,  tlie  lieak?  plactil  at  one-sixth  of  the  lengtli  of  the  shell 
from  the  anterior  en<l;  anterior  end  «>bliquely  tnineate*!,  longt»r  l)elow;  the  sliell  is  de<*ide<!ly  thickenet! 
at  this  part  and  api^ears  as  if  cut  off;  |>osterior  end  nt*arly  s^piarely  truncate,  thin;  epidennis  nidely 
wrinkle*!,  growing  lK*y«>nd  the  shell,  ashy  or  brownish;  there  is  one  high,  .^^traight  t«H>th  in  esu'h  valve 
under  the  lH*ak.<,  that  of  the  right  valve  in  front  *>f  the  «»ne  in  the  left:  anterior  muscle  Hears  elongate, 
placet!  under  the  l>eaks:  iH>steri«»r  scars  semilunar,  the  ilorsal  t*<lgi»  straight,  the  wi<le  pallial  line 
connecting  with  the  <vnter  of  its  l»ase  an«!  fonning  a   -<:  in  the  f«)rk  of  this  is  the  small  )tallial  sinus. 

]>ength.  110;  height.  22;  «lianieter,  14  mm. 

Cal»o  K<»jf>  light,  l*orti>  Rico,  <»ne  s}»i*cimen. 

Superfamily  TEIjLINACEA. 

Family  PSAMMOBIl).*. 

Oenni  HSTEBOIK)NAX  X5rch.  1852. 

Heterodonax  bimaculatus  Linnaeus. 

'n-Uimi  Itimni'uhttti  Liiiiufiis  .*iyst.  NhI..  f<I.  x.  p.  i;77.  17.'»s:  .<«iwiTh.v.  roncli.  Iitui..  xvii,  IViti.  pi.  xviii.  fig.Md-i-. 

San  Juan,  l'«irto  Ri«'o  ((iundlai-h  i. 

Oenai  TAOELUS  Gray.  1847. 

Ta^elus  g-ibbus  S|»cngler. 

Stiltu  f/ilJniit  ii\H'UKU'r,  .<krifi.  Nat.  S«'Nk..  ni.  p.  icM.  17vM. 
SiJtrnitu.'  r,trihmi.i  <itvn'T\t\\  i'tunt'U.  Iron.,  xix.  pi.  iv.  fk'.Jl.  1^74. 

Mavatfuez.  Port**  Ri«'o  i  <iundlaclii. 

Oenni  A8APHI8  Xodeer.  1793. 

Shell  transverse.  .Hinicwhat  rhomlNtid.  >nlMi|nilateral.  U-aks  rather  promiii(*nt:  hiiiire  having  two 
cardinals  ill  ea4'h  vahe.  the  anterior  in  the  l«'fi  ami  tlif  }M>sterior  in  the  riifht  bitid:  ligament  thick: 
a<!du«'tor  >M*ar>  near  the  d«»rs:il  e«!ge:  |i:tllial  >iiins  de«*p.  numdei!. 
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Asaphis  coccinea  Mnrtyii. 

Ciirdium  ntrrium  Martyn.  I'liiv.  Condi..  No.  i:{r»,  pi.  l:t'i.  17H4;  Ed.  <:h<*nu,  i»l.  -11,  liff.  2:  Morrh.  Jonm.  do  Conchyl..  vil, 
p.  140.  M<'^. 

Sliell  (»lil<»n;r,  HiihrIi<»nilK)i<l,  Hoincwhat  inflatod,  hii])W)H<1,  witli  nither  full,  hi^rh  l^eaks,  with  a  well- 
do  v<»l<»I  km  1,  nniiultMl  pr»stt*ri(>r  ridjrc;  th(»  surfa<H'  in  rov(»nMl  with  nuinonMiH  radiatiiif;,  wavy  ril)fi  whirh 
arc  Htn>njr< Toll  tli<'  jM)Ht<»ri<>r  h1<>|K'  ami  arr  Jr('IH'^aIIy^**»llH»what  caiu'i'lIatcHl  at  the  anterior  and  poHterior 
t'lnls  l)y  tluMTOHsinj?  of  thejrrowth  lines;  tlioy  are  Honietinics  a  little  wjdy  at  the  hinder  jmrt  of  tlie 
slieli;  nynipli  rather  narrow  but  deep;  pallial  ninns  larjre,  ronndtnl.  Color  whitish,  straw  ei>lore<l, 
salmon,  reddish  or  violet,  sonu'tinies  faintly  niyinl;  within  white,  straw  eolonnl,  yellow,  re<l,  or  violet; 
the  hinder  part  of  the  interior  and  nymphs  almost  always  <leep  violet. 

Ivenjrth,  70;  heij;ht,  45;  diameter,  .TJmm.;  length  of  another,  90;  height,  (K);  diameter,  48  mm. 

Fajardo;   l*onee  liiM^fs,  Porto  Uiro;   Knsemula  ITonda,  Culelira. 

Family  I)t)\AClI).+:. 

Oenas  DON  AX  LinnsBai,  1768. 

Shell  inequilateral,  triangular;  anterior  side  longer  than  the  |K»st<»rior  whieh  is  short  and 
o])li<juely  tnmeate<l;  border  of  the  valves  jrenerally  erenated;  hin^e  having:  in  the  rijfht  valve  one 
anterior  lateral  and  two  <'anlinals,  the  |»osteri<»r  bifid,  and  a  short  |>osterior  t(M>th.  The  left  valve  has 
a  faint  anterior  lateral  an<l  two  eardinals,  with  sometimes  a  small  intermediate  t^»oth  and  one  |xx<»terior 
lateral;  lijranient  short ;  sinus  jh^ep,  nunnleil. 

Section  OHION  Bcopoli.  1777. 

Donax  denticulata  Linn: ens. 

JUmnx  linitiruUUn  LlnnaMis.  Syst.  .Nat.,  iwl.  x.  p.  {\s,\.  IT.VS;  Krrvr.  roiich.  I<'on..  viii.pl.  vn.  fisrs.-lA  a,?*,  1854. 

Shell  soli<l,  subintlated,  lon^  trian^rular,  ineijuilatenil,  the  anterior  and  ]M)sterior  dorsal  lines 
straij;ht,  the  anterior  end  narrow  and  rounthnl,  the  base  line  slightly  <'urve<l,  with  a  faint  angulati(»n 
near  its  eenter;  li^tment  short,  small;  surfare  eovere<l  with  tine  radiatin«:  ridjres;  these  ritlges  aie 
flattened  exrrpt  at  the  |>osterior  ])art  of  the  shell  ami  are  p<»euliarly  S4^rnite  on  their  t»<lj»es;  jKi.Mterior 
ridue  <louble,  the  anteri«»r  j>art  sharply  anjxled,  the  area  Iwtwffn  the  two  anj?lt*s  riblnHl  ami  deli«»tely 
.«rulptured  IwtwtH'U  the  ribs;  |H>Hterior  s1<»|h'  sculptured  with  ratlu'r  stron>r  obli(jue  ridjfes,  and  Wtween 
them  are  tine,  raised,  nulial  thretul.s;  inner  e<lge  <»f  the  shell  dentate;  pallial  sinus  deep.  The  range  of 
rolor  is  j^reat;  white,  stniw,  salmon,  l>n)wn,  and  violot.  variously  and  often  briv:htly  raye*l. 

IxMigth,  2S;  height,  11>;  diameter,  11  nun. 

Agua«lilla;  San  Juan  Harbor;  >hiyagu<'z.  Tortii  Kieo.  A  gn»at  numlier  of  iM^autiful  living 
s)MM-im(Mis  were  olitained  at  Mayaguez. 

Oenns  IPHIOENIA  Bchamacher,  1817. 

Shell  sul>soli<l,  subtriangular,  sube<|uilatenil;  inner  e<lge  of  the  valves  snHK>th;  hinge  with  two 
eardinals  in  earh  valve.  th(»  jwisterior  in  the  right  and  the  anterior  in  tin*  left  bitid;  laterals  wanting; 
ligament  external;   pallial  sinus  <leep,  roun<led. 

Iphig'enia  brasiliensis  Utmarek. 

Caiifi  hrnsilif  nsis  I^uniirrk.  Aii.sims  Vrrt..  v.  p.  .V»;',.  ISls;  lij^iinMl  in  Kik*.  Mrth..  pi.  <  <i,xi.  fljf.  10. 

Shell  rather  soli<l,  subinliated,  the  In'aks  a  little  nearer  t<»  the  posterior  en<ls,  of  a  somewhat 
triangular  or  rliomboitl  form;  ]H»steri«»r  ri«lge  moderately  ilevelojK'd,  ending  in  a  blunt  }M)int  at  the 
posterior  base;  fn)m  this  the  basal  line  runs  forward  parallel  with  the  anterior  dorsal  line  to  the  eenter 
of  the  shell,  from  whieh  it  curves  upward  to  the  anterior  point;  surface  showing  the  gn)wth  lines  an<l 
having  fainter,  nulial  sculpture;  epi<lermis  smooth,  livid  or  gnH'uish  jush  color,  often  wearing  off  in 
oM  s|K'cimens;  posterior  canlinal  of  the  right  valve  triangular,  biti<l;  anterior  eanlinal  narrow,  and 
there  is  sometimes  a  low  posterior  lateral;  anterior  cardinal  of  left  valve  oblique,  bitid,  the  left 
lauHdlar;  interior  whitish  <>r  purplish,  the  ttH'th  oft4*n  violet. 

Ix^ngth,  f>0;  height.  4();  diameter,  2.'{  nun. 

('atan<»,  San  ,Tuan  Harbor,  !N>Tto  llii(»,  one  specimen.  Other  sj»e<'imens  were  Uaight  in  San  Juan 
at  the  market. 


MOLLrSCA    OF    PORTO    RICO.  477 

Family  SEMELnK4':. 

Genus  BEMELE  Schamacher.  1817. 

Shell  faiilM>rhicnliir  nr  t'lliptiral,  >*Ii«rhtly  iiUHjuiviilvf:  t if aks  .small,  nirvtMl  f«.»r\vanl;  two  raniiiial.'^ 
in  earh  valve;  two  distiiii't  latonils  iii  the  rijrht  valv<*:  re<iliuin  ol»li<jiifr',  internal;  ligament  short; 
ninpc'le  M-ars  larjre;  ."^inns  <leep. 

Semele  proficua  Pulteney. 

Tallinn  jtrniirmi  |'iilt*'iK*y.  ill  Hutrhiii'.-  I>orsc't.i».  2«.».  pi.  v.  Mk.  4. 17W. 
Aini*hi'ltttiu'i  ntirulntn  RifVi'.  Conch,  hxni..  viii.  pi.  v.  fijr.  'J**.  IK'wi. 

Shell  nearly  tHjuilateral,  a  little  loiiirer  in  front.  .*»nlM»rhirnlar,  a  little  lon^T  than  hi^h,  sul)^«>ii4l 
ami  .^uhinflate<l;  ligament  nniall,  plaetr<l  in  a  .sort  of  «»si-ntehe<>n ;  there  i.<  a  ♦U't-itknl  Innnle  in  fmnt  of 
tlie  l>eaks;  the  iM»?<terior  part  of  shell  i.*«  slijrhtly  Hexe<l;  snrfare  s«*nlptnn'<l  with  rather  strong, 
com*entric  ^n>wth  liiu***;  these  are  s<»inetinies  elevated  into  ridjrc'S  ami  have  tine  ni^lial  strije  whieh 
jrive  it  a  .»»oinewhat  wrinkle<l  apjiearamv;  left  valve  with  two  direet  ejjnipn'HfHNi  eanlinals,  the  anterior 
tlie  lar^*r,  and  two  laterals;  n\siliuni  pit  <let»p;  right  valve  with  two  ctirdinals,  the  hinder  the  larjrer, 
and  two  stronj:  laterals.     Colt>r  whitish,  straw,  t>r  purplish,  s«.nnetinies  variepitiMl. 

Lengtii,  'M)\  heijjht,  27;  diameter,  14  mm. 

San  Juan,  Porto  Rieo,  one  young  sjKM'imen. 

Semele  purpurascens  (imelin. 

I'rinty  inirpHnn^t  fnHinu'Mu,  Sy!*t.  Nat.,  p.  [f2Si<.  \7\f2. 
TtUiim  nblit/tm  WikhI.  (;cn.  ronch..  pL  xi.i.  fiirs.  1 .  J.  181.=). 

.San  Juan,  Porto  Kieo  ((iundla<>h). 

Semele  bellastriata  Conrad. 

AmphhUunn  tt*Uni4rhUn  ('oiinid.  .loiini.  .V<'H<1.  Nrtl.  .'^ri.  Phila..  Vll.  p.  'Z.V^.  pi.  .xx.  Iik-  *.  I'^iT. 
Ainphul/nnni  #"»fwv//#i/a  d'Orbi^iy,  Moll.  ('uImhih.  n.  p.  HI.  pi.  xxv.  t\K^.  I_'-I».  l>vl.'>. 

Sliell  eonipresse<l,  ellipticiil,  the  anterior  .^'id**  mueh  the  longer;  surfaee  e«»vere«l  with  distinct, 
ra<liating  rilw  whieh  are  eniHstMl  hy  rather  stn>ng,  eomvntri*'  ridges  tliat  often  form  small  tuliendes 
whert»  they  nu^et  the  ri)>s;  left  valve  with  a  strong  hilitl  cardinal,  with  a  faint  lamellar  one  in  fnmt  of 
it  and  two  faint  laterals;  right  valve  with  two<*anlinals,  the  jMiHterior  larger  ami  slightly  hilid,  an«l  two 
elongate*!,  elevat<*d  laterals;  pallial  siiuisdi.M*pand  rounde«l.  Coh.»rashy  purple,  often  raye<l  violet  within. 

lA'ngth,  25;  heiglit,  20;  diameter,  i»  nnn. 

Mayaguez,  Porto  Kico,  one  young,  worn  valve. 

Section  BEMELIHA  DaU,  1900. 

Semele  nuculoides  Conrad. 
Amphidtfina  miciUoidftfi'tninnl.  Am.  .foiirii.  S<'i..  xi.i,  p.  :J17.  IMl:  Kos,  Mcilial  Tort.,  p.  T:^.  pi.  11.  tij:.  ti.  l.s|."». 

Shell  small,  solid,  ovate,  sulx'ompresse<l,  t!ie  lieaks  mmr  to  the  anterior  end;  surface  covered  1  with 
fine,  eliarp,  comvntric  ridgt»s  and  a  delicate,  8traw-colore<l  epidermis;  left  valve  with  two  ilivergent 
canlinals,  the  |M>sterior  slightly  bifid,  and  a  faint  anteri<»r  lateral;  right  valve  with  tw(»  canlinals,  the 
posterior  bifi<l,  and  two  stn»ng  laterals;  pallial  sinus  large  and  n>undt»«l. 

lyength,  4.5;  height,  3;  tliameter,  1.5  nnn. 

San  Juan  llarlior;  Mayaguez,  Porto  Ki<'o. 

Oenns  ABRA  (Leach  i  Lamarck,  1818. 

Shell  rather  com pn*sse<l,  t>val,  sul triangular  or  .•^ulxjiuy Irate,  whitish,  shining,  smiN>th;  [Misterior 
side  shortest;  ri'silimn  loilge<l  in  a  cardinal  pit;  right  valve  with  two  cardinals  and  generally  two 
lamellar  laterals;  left  with  one  cardinal  and  .sometimes  a  rudiment  of  a  ]M>sterior  lateral. 

Abra  sequalis  Say. 
Amphidf.i'uin  itfuuU  iv  >iiy.  Journ.  .\ou1.  Nat.  S.-i.  I'hilit..  n.  p.  :{»7.  l^-M:  .Viu.  Coiuli.,  iii.  pi.  xxvni.  ixil. 

Shell  s«nnewhat  quadrate,  subinHate*!,  rather  thin;  U*aks  nearer  the  jKisterior  end  which  is 
subtnincatnl  alnive;  surface  with  delicate  growtii  lines;  snuMtth,  dirty  yellowish  white,  scan-ely 
shining;  left  valve  with  one  strong  canlinal.  a  vestige  of  a  s<.^-ond  in  fnmt,  an<l  m»  laterals;  right 
valve  with  one  canlinal  an<l  a  feeble  one  Udiind  it,  without  laterals;  pallial  sinus  deep. 

I^ength,  10;  height.  S;  diameter.  4  mm. 

Mayaguez  Harbor,  Porto  Kico. 
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Abra  lioica  Dall. 

Sy  mil  mm  If  a  lioica  Dall,  Bull.  Mus.  <'oiii|),  Z<m»1..  ix,  ]k  \X\,  IHMl. 
Abralinim  Dall.  Blaki-  Ro|M»rt,  i.  i»l.  IV,  lljj,  S.  1JW«. 

Shell  HulMjiiiuIniii^iilar,  thin,  ratluT  iiitlate«l,  willi  full,  proiniiuMit  iK^akn,  with  faint  growth  Ptri^e; 
pni(M>lh,  \v]iiti.'*h,  ami  shining;  |M>Ht*»ri(»r  cinl  siil>triiiirate  from  above,  and  the  lK.*akH  are  <*on8i<lera))iy 
nearer  to  this  eml;  tlie  whell  in  faintly  Hexe<l  tn  the  ripht  hehintl;  tlie  anterior  end  is  ))n»a<lly 
rounded;  left  valve  with  one  strong  cardinal  and  a  .^niall  one  In^hind,  with  no  laterals;  right  vaive  with 
two  rather  strong,  <iivergent  canlinals  an<l  no  laterals. 

l^^ngth,  7;  heiglit,  4.');  <Uanieter,  I^.o  nun. 

Mayagnez.  Porto  Kieo. 

MoriMne<iuilateral  and  inflat4.Ml,  and  with  higher  Inniks  than  .!.  :r>imtil.'*^niu\  a  riion*  |M)lisheil  sjHH'ies. 

Abra  longicallus  Search  i. 

JVUinn  UnnjiralfiiiC^vxti'vWx.  N<»liz.,  p.  1('»,  pi.  I.  tijf.  7.  iXtti. 

Shell  eIongat4'ly  suhtriangular,  thin,  snlH*onipress<Ml,  nearly  t^inilateral,  the  l>eak>*  a  little  nearer 
to  the  iM»sterior  end,  which  is  bluntly  iM)inte<l  and  turiuMl  a  little  to  the  left;  Burfaiv  with  delicate 
iuiTenu'iital  strije  and  faint  ve^**tigt»s  of  radial  stri.e;  sni(N>th  and  shining,  straw-colored;  there  is  a  faint 
lunule  in  fn»nt,  and  the  low,  almost  sharp,  |>osterior  ridges  iiiclos<»  a  si ijjht  depression  behind,  in  which 
issituate<l  the  small  ligament;  there  is  a  sinjrle  somewhat  bitid  (*anlinal  in  the  left  valve  and  ve8tigf*8 
of  two  laterals;  the  right  valve  has  two  divergent  cardinals  ami  two  well-develoj)i*<l  laterals;  behind 
the  l)eaks  there  is  a  short  nymph;  re><ilium  small. 

Ixjngth,  25;  height,  17;  <liameter,  8  mm. 

Mayagnez,  Porto  Rico. 

Genni  GUMIKOIA  Sowerby,  1838. 

Shell  triangular  or  tnmsversely  oval,  ro!mde<l  in  front,  subrostrate  antl  slightly  gaping  Whind, 
sometimes  a  little  irregular,  generally  sculpture<l  with  <"oncentric  lamelhe,  flexnous  Udiintl;  hinge 
with  a  small  cardinal  in  each  valve  and  two  elongate<l  laterals,  having  a  spoon-shafied  resiliuni  pit; 
pallial  sinus  wide. 

Cumingia  (tellinoides  ('onrad,  var.?)  coarctata  Sowerby. 

Cinninijin  tfiiinoidm  lUmnul,  Joiirii.  Acjul.  .Nat.Sri.  IMiila..  vi,  |»,2r»8.  pl.ix,  rtK>*.  -.3,1830. 
(Uiminifin  vimrrtntu  Soworhy.  I*.  Z.  S..  1S,*«.  p.  M. 

Shell  often  irregular,  with  the  dorsal  and  Iwisiil  lines  nearly  parallel,  the  anterior  end  roundeil, 
the  posterior  eiul  obliiiuely  truncated  from  above,  ending  at  the  j>osterior  ba«e  in  a  bhmt  point, 
subsolid,  subinflate<l,  gai)ing  a  little  In'hind;  posterior  ridge  well  <letined,  rounded;  the  ligament  is 
scarcely  dis<'ernible;  the  surface  is  covered  with  raised  concentric  threa<is  or  lamelhe,  whitish;  beaks 
|M)inted,  a  little  nearer  the  post4.»ri(»r  en<l;  under  the  U'aks  in  each  valve  there  is  a  siH)on-shape<l 
H'silium  pit;  in  front  of  it  in  the  left  valve  is  a  compressiKi  canlinal,  and  there  are  two  faint  laterals 
in  this  valve;  right  valve  with  a  <loul)le  cardinal  U'liind  the  pit  and  having  two  strong  laterals. 

Length,  LM  ;  height,  14;  diameter,  8  nun. 

San  .luan  liarb<>r,  two  young  valves. 

The  variety  is  confintNl  to  the  Antilles  and  may  eventually  Ihj  prove<l  to  be  a  distinct  siietaes. 

Family  TELLINID.I:. 

Oenas  TELLINA  (LinnsBns,  1758),  Lamarck. 

Shell  suIhhjuI valve,  rather  <*ompress4'd,  suUirbicular  or  transversely  eloiigat*Ml,  obli<juely  flexe<i 
behind:  Uniks  sulu-cntral;  hinge  with  two  canlinals  and  generally  two  laterals  in  each  valve,  one 
lateral  anterior  and  one  posterior,  the  laterals  most  distinct  in  the  right  valve;  pallial  sinus  wide  and 
deep;  ligament  external,  pnuninent. 

Section  LXOTELLXKA  Fischer. 

Tellina  radiata  Jiinnceus. 

Ti'llina  nidintn  lAuiw\\\  Sysl.  Nat.,  I'd.  X.p.HT'i.  IT'vS.  S«»\Vfrby.  Coiirh.  h'oii..  xvii,  pi.  Ill,  fiK-^'^l*^. 

San  Juan;  Agua<lilla,  Porto  Rico  ((iundlach). 
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Sul»gemis  Arc-<>pa«;ia   l^'iirh,  1S27. 
Section  CTCLOTELLIlfA  CoMmann,  1886. 

Tellina  fausta  IV)iiovaii. 

Tflhtin/nnst^x  r>«>novHii.  Nal.  Hist.  Brit.  Slu-Us.  p.  10.  |»1.  xxv.figs.  i:?.  14,1W. 
Mayajrnez,  Porto  Rico  ((iundlach ). 

Seetion  PHTLLODIVA  Dall.  1900. 

Tellina  persica,  ii.^p.     Plate  rv>,  H^;.  I. 

Shell  j?inall.  rather  tliiii,  eoinprej^seil.  wliite,  HiiffiistMl  with  aprieot  yellow,  [laler  on  the  iiinl>onei*; 
form  Sii  ti^ure<l;  ninlK>iies  small,  iiepioiiie  shell  smooth,  |M)liHhe<l.  jrlassy.  R*main<ler  «>f  the  siirfa<v 
s<*iil|»ture<l  hy  eoinvntrie,  narrow.  nmn<le<l,  low,  adjaeent  ridjres,  which  on  the  dorsal  areas  Un'ome 
lamelhiSi*  hut  not  nnich  elevate*!,  and  «m  the  anterior  lunnlar  inanrin  fr»rm  a  s<»ries  of  rather 
ineonspi<*nons  s<»rrations;  on  the  anterior  don«l  margin  is  a  very  narrow  lunnlar  depression,  hut  tlie 
es4"Utcheon  is  almost  linear:  interior  brilliantly  jMilished,  i^allial  sinus  fn»e  fn»m  the  {tallial  line  lielow, 
except  for  a  very  short  distance,  rising  high  in  the  middle  of  the  valve,  nmnde*!  hut  rather  narn>w  in 
front;  interior  of  the  disk  aprii'ot  color:  hinge  normal,  ligament  long,  on  a  narn>w  nymph. 

l>*ngtli,  2<\o;  height,  1.*^:  iliameter  5.5  mm.;  the  right  valve  slightly  flatt<»r  than  the  left. 

Mayaguez  Harlnir,  Porto  Rico,  in  20  to  1^0  fatlioms,  sand,  at  stations  H0rt2  and  6064. 

This  very  eleirant  little  shell  resembles  some  of  the  Pli«K*ene  Tertiary  si)e<'it^  of  the  Antillean 
regitui,  but  there  are  no  rei-ent  forms  which  approa<*h  it  at  all  closely.     It  seeme  to  Ije  rather  abun<lant. 

SeetioB  MERI8CA  Dall,  1900. 

Tellina  lintea  Conrad. 
TtUintilintoi  Connul,  Journ.  Aca*l.  Nat.  ck-i.  Phila.,  vii.  p.  2.t9.  pi.  xx.  fig.  3.  1W7. 

Shtdl  subrhomlN>id,  sulttfolid,  short,  compn*s8e<l,  sharply  flexe<l  Indiind,  witli  unusually  high, 
shar[)  lK»aks;  jiosterior  end  with  a  straight  tnnication  al>ove,  ende<l  by  a  sharj)  ridge  on  eaA-h  valve; 
l>f»twt»en  this  and  the  f>osterior  ridge  there  is  a  shallow  depression;  p<K<tliasal  jMiint  sharply  triangulate; 
surface  covereil  with  rather  close,  shar]>,  concentric  ridges;  left  valve  with  a  slightly  bifi<i  anterior 
<*anlinal  and  a  smaller  jM>sterior  one;  laterals  s<"arcely  develojK^l;  right  valve  with  a  bilolje<l  i>osterior 
cardinal,  a  lamellar  one  in  front  of  it,  and  tw(»  well-<levelo|)ed  laterals.     Color  wiiite. 

1^'ngth,  *iO:  height,  13;  diameter,  5  mm. 

Mayaguez,  Porto  Rico,  two  worn  valves;  Florida  and  <iulf  coast. 

Section  EUKYTEIXIHA  Fischer,  1887. 

Tellina  altemata  Sav. 

TtUina  altfnuUn  iNiy,  ,Toum.  .\i.*Rrl.  Nal.  StI.  Phihi..  iv.  p.  275.  l.v_*2:  .Vni.  i'onch..  pi.  i.xv.  tiK-  1. 

Shell  ratlier  solid,  compres«»e<l,  nearly  twice  as  long  as  high;  lM*iiks  a  little  l»i*hinil  the  center; 
ligament  pnnninent;  dorsal  and  ventral  lim»s  nearly  parallel,  anterior  end  alm(.)st  evenly  rounde*!; 
f>ogterir>r  end  with  a  long,  straight  tnnu*ation  aUive;  [Posterior  ridgt*  s«>mewhat  double,  the  hinder 
sharply  defined,  ending  at  the  i)<»st-l>a4H*  in  a  narrow,  ill-de!ine<l  triangulation;  surfa**e  .««<*ulpture<i  with 
rather  wide,  irregular,  concentric  ridges,  often  with  faint  indications  of  radial  s<-ulpturt»;  left  valve  with 
two  cjinlinals,  the  anterior  small,  the  jMisterior  largi»r  and  biti<l,  with  two  faint  laterals;  right  valve 
with  a  stnmg  bifid  jK^sterior  cardinal  an<l  a  nam.>w  anterior  one,  a  stnmg  near  anterior  and  a  remote 
posterior  lateral;  muscle  scars  well  marke<i.     Color  whitish  to  di*ep  pink. 

length,  65;  height,  35;  diameter,  12  mm. 

Mayaguez,  Porto  Rico,  one  young  white  valve. 

Tellina  g'eorgiana  I>all. 

T'flhin  •  EiiriMUhuw  tHoniinnn  Dall.  I'n^-.  T.  S.  Nat.  Mil-*.,  xxmi.  N<».  IJIO.  p.  MO.  pi.  ii.  fiir.  :i.  VM). 

Shell  (»bl<mg,  slightly  rhomboid.  compn»s,»JC*<l,  thin,  with  a  low  ]M>sterior  ridge  which  ends  in  a 
roundt^i  j»f.>int  at  jKisterior  Itasal  end  of  shell;  surfa<*e  more  or  h'ss  covere<l  with  wide,  faint,  flattened! 
ridges,  reildish  or  pinkish,  sometimes  with  «»ne  or  two  faint  white  rays  Udiind,  shining,  iridescent; 
left  valve  with  a  .stronger  anterior  an<l  a  fainter  |M»sterior  (*anlinal,  with  .^^ranvly  develope*!  laterals; 
right  valve  with  two  canlinals.  the  hinder  bifid,  with  a  stnmir  anterior  and  a  faint  jMisterior  lateral. 

Length,  17;  heijiht,  10;  diameter,  4  mm. 

Mayaguez;  Aguadilia,  Porto  Rico. 
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Tellina  vespuciana  d'Orhigny. 

Tallinn  rrK//«c/(i««  d'OrbiKny.  Moll.  Ciihuim.  ii,  i».  2.>l.  jiLxxvi.  IIkh.  I'i-U,  1X4.'). 

Sliell  Hiiiall,  Hiil>rh(iiulN)i<l.  rather  soliil,  with  a  l<ni>r,  lu-arly  t^trai^ht  iM»h«U'ri<>rtnincation;  iM.>f5terior 
ri«l^^  well  (l<»vc*lo|M'<l,  slijirhtly  <hij)k*x,  ending  U'low  in  a  ft't»l»h'  liian^iilatioii;  Hirfacx»  with  rather  fine, 
faintr  foiuH'ntric  ri<ljrt.'M,  apiH»aring  Hinnoth  to  the  eve;  Hliinin^,  <U»ei>  piiikinh,  <»r  re<l,  li^jliter  at  the 
l)eakH;  left  valve  with  a  douhle  jK)sterior  and  a  small  anterior  eanlinal^and  the  laterals  olwolete;  ri}^ht 
valvt^  with  a  strong?  hifi<l  posterior  and  a  well-develoiKnl  anterior  eanlinal,  and  two  distinct  laterals; 
the  anterior  high  an<l  eoin]>n*s.M<*<l;  interior  deep  red,  hrilliantly  ()oliKhed. 

I..(*ngth,  11;  height,  ().5;  diameter,  '.\  mm. 

Mayaguez,  Porto  Ri<'o,  om*  fine,  fresh  specimen. 

Tellina  lineata  Tnrton. 

Tillimi  linrntn  Turton.  (oiicb.  Diet..  i».  U)s,  pi.  iv.  H^.  HI.  1H19:  Sowrrhy.  Coiuh.  Icon.,  .xvii.  i»l.  xvni.  H^n.  sya-**. 

Shell  two-thinls  as  high  as  long,  subsoli<l,  s«lH*omprt»HHe<l,  with  <lorHal  and  hanal  lines  |tarallel; 
jMisterior  end  with  a  well-define<l  ridge;  alnjve  this  is  a  sharp,  short  ridge,  and  the  two  hinder  ridgei* 
inelosi^  a  small  escutcheon  in  which  is  placeil  the  ligament;  luise  of  shell  feebly  biangiilate  lH.*hind; 
surface  eovenHl  with  close,  eoncentric  ridgi»s;  valvt»s  fiexinl  to  the  right;  left  valve  with  an  anterior 
cardinal  an<i  a  faint,  compresse<l  one  iK^hind  it;  anteiior  latend  feeble,  iK»sterior  one  strong;  right 
valve  with  two  canlinals,  the  hinder  bilid,  two  strong  laterals  and  a  nymph.  Color  white,  Iniff,  or 
pink,  the  undnmal  n»gion  of  the  pink  variety  gi'uerally  deeiH.*r-i*olored. 

lA'ngth,  'M);  height,  '20;  diameter,  7  mm. 

Mayaguez,  Porto  Rico,  <me  broken  valve. 

This  sjKH'ies,  which  varies  much  in  color,  is  U'tter  known  by  Lamarck's  name,  T.  hrasiiiatia. 

Tellina  martinicensis  d'Orbigny. 

Td/ina  mart  in  in  nififuVi  irhi^uy ,  Moll,  riitmim,  ii,  p. 'iTVi.  pi.  xxvi,  txta*.  Ti.  s.  ls-15. 

Shell  small,  short,  decidetlly  rhond)oid,  rather  soli<l,  subintlate<l,  with  high,  sharp  l>eak8,  with  a 
nearly  stmight,  obli({ue  truncation  Udiind,  the  anterior  end  roun<le<l,  a  little  pn)longe<l  alH)ve;  there 
is  a  sharp  jiosterior  ridge  in  ea<'h  valve  at  the  edge  of  tln'  truncation,  and  these  ridges  inclose  a  long, 
narrow  4».«cut<'heoii;  from  the  lH.»aks  toward  tlu^  center  of  the  base  the  shell  ismiK'h  swollen;  bi'liind  thirt 
it  is  HatttMie<l;  the  ]M»sterior  basal  ]toint  is  somewhat  biangulate;  surface  covennl  with  rather  widely 
spaced  narrow  ridges;  white,  not  shining;  left  valve  with  two  cardinals,  the  hinder  higher  and  bifid, 
and  two  nit  her  feebly  develojHHl  laterals;  right  valve  with  two  cardinals,  the  j>oeterior  widely  bifid, 
an<l  tw(»  laterals,  all  strongly  develoj»ed. 

i.<ength,  10;  height,  8;  diamet4*r,  4  mm. 

San  Juan  Jiarl>or;  off  Puerto  Real,  Porto  Rico. 

Sul)genus  AN(iCLrs  Megerle,  ISII. 
Tellina  sybaritica  Dall. 

Tfllimi  Mi/hiirifica  Dull,  Hull.  Mus.Coiup.  Z<m)1..  ix.  p.  i:U.  issi;  IJlakt'.  Kt|Kirt.  i.  pi.  vi.liu'.  ll.lss**.. 

Shell  small,  somewhat  elongatecl,  subrhondnjid,  wiih  a  singh*  Hither  sharply  defineil  [)oaterior 
ridgt»  some  distaiHv  1h*1ow  the  e<lge,  tnmcate  alnive  behind,  a  little  rounded  at  bast^  of  tnnication; 
beaks  a  little  l>i'hind  center;  surface  finely  coneentrically  ridgeil;  left  valve  with  a  fet'ble  ^losterior 
and  a  strong  bifid  anteri«>r  cardinal  aiul  two  mmlerate  laterals;  right  valv<'  with  a  strong  jKisterior 
bifid  cardinal  ami  a  smaller  one  in  front,  and  two  strong  laterals.     Color  white  or  crimson. 

I^Migth,  (>.r>;  height,  .'i.o;  diameter,  2  mm. 

Mayajruez;  San  Juan,  Porttj  Rieo. 

Tellina  consobrina  d'()rbigny. 

TtlHiui  ctnmobriiin  d'OrhiKiiy,  Moll.  Cubaiia.  n.  p.  2.>1.  pi.  XX VI.  \\\i.  Oil.  IM'). 

Shell  oblong,  thin,  the  up|K*r  and  lower  (nlges  parallel,  with  a  roun<le<l  post<^rior  ridge,  alx)ve 
which  the  outline  is  a  low  curve  from  the  U-ak  to  the  bju^e;  surface  with  faint,  fine,  and  somewhat 
irregular  concentric  lines:  snn)oth  to  the  eye  and  shining,  semitranspan'ut,  whitish  or  pink.tint^'d, 
with  two  broad,  faint,  red  rays  U'liind  and  sometimes  two  fainter  ones  in  front;  left  valve  with  two 
cardinals,  laterals  almost  wanting;  right  valve  with  a  bifid  ]>osterior  cardinal  and  a  smaller  one  in 
front,  a  strong  anterior  lateral  and  a  fainter  posterior  one. 

Ix'ngth,  15;  height,  8;  diameter,  4  mm. 

Mayaguez,  Porto  Ri(;o,  numerous  valves.     Probably  a  variety  of  T.  vtrsic(dttr  CozzenSf  1843. 
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Tellina  vitrea  (r<)r1)igiiy. 
TeUina  litrra  d'Orbigny.  Moll.  Cubana,  ii.  p.  253,  pi.  xxvi,  figM.  4.  5,  1Mb. 

Sliell  8ulMK>ii(l,  nearly  twiix?  as  long  as  high,  c<»inpre«H»<l,  a  little  narrowed  and  rounded  in  front, 
truncate  alK)ve  lx»hind;  lieaks  Honiewhat  l)ai*k  of  the  center;  ponterior  ridge  low,  with  a  f«e(*ond  faint 
ridge  al)Ove  it  near  the  e<lge  of  the  shell;  the  hinder  |>art  of  the  shell  suhhiangulate  below;  surface 
with  low  tine  ril>s;  in  some  si)e<*iniens  thene  are  quite  <listinct,  in  others  they  are  st-an-ely  more  than 
growth  lines;  the  whole  is  {>oliHhe<l  and  shining.  CbK>r  pink,  often  tinte<l  with  yellow,  deep  pink 
within;  left  valve  with  two  divergent  iran I inals,  that  in  front  hitid,  and  two  faint  laterals;  right  valve 
with  two  cardinals,  the  hinder  hitid,  and  two  well-<leveloj)e<l  laterals;  )>ailial  line  very  deep. 

I>ength,  3iV,  height,  18;  diameter,  6  nun. 

Mayaguez,  one  right  valve;  Bo(|ueron  IMyi  Porto  Kico,  one  si>ecimen. 

Oenai  MACOMA  Leach,  1819. 

Valves  with  a  niarke<l  posterior  flexure,  usually  suhtrigonal,  and  with  a  smooth  or  concentrically 
striate  surface;  hinge  without  lateral  teeth;  the  siphons  naketl;  the  pallial  sinus  deep  and  usually 
ooalesceut  with  the  {lallial  line  below.     Type,  ^f.  U-ncra  Leach  =  TeUina  calcarea  Gmelin. 

Macoma  constricta  Bruguiere. 

Sok-n  constrirtus  BruguiOru,  M6m.  iytH'.  d'hist.  Nat.  Parbi,  i,  p.  I'ifi,  179«J. 
TeUina  caifenticwtis  Uanley,  Thes.  Coneh..  p.  312.  pi.  i.xii,  tiK-  IW.  l'^- 

Quebradillas,  Porto  Rico  (Gundlach). 

Macoma  tenia  Say,  var.  souleyetiaiiA  Recluz. 
TVtfina  tnuieyctiana  Rwluz.  Joum.  de  Conchyl..  in.  p.  '£)H.  pi.  x,  fijfs.  5,  .V,  1R52. 

Shell  thin,  rather  elongated,  with  dorsal  and  ventral  lines  parallel,  rounde<l  in  fnmt,  truncate 
alx)ve  l)ehin<l,  the  iK)Sterior  end  somewhat  drawn  out,  having  two  low  jKisterior  ridges  ending  in  a 
tnincate<l  priint  a  little  a}x)ve  the  base  of  the  shell;  the  surface  is  nearly  stiXMith  and,  though  scanvly 
shining,  it  is  faintly  irid(jsc*ent;  around  the  outer  part  of  the  shell  there  is  a  fuscous  epidermis;  left 
valve  with  two  canlinals,  the  anterior  the  larger;  right  valve  with  two  cardinals,  the  posterior  very 
small;  pallial  sinus  rising  high  under  the  lieaks,  as  in  }f.  tnijeliforum.     Color  generally  white. 

Length,  18;  height,  10;  diameter,  6  mm.     Mayaguez.  Porto  Rico,  many  shells. 

Resembles  a  small  M.  hnrtfroM  Say,  but  the  i)osterior  end  is  more  stn)ngly  flexe«l  than  in  tha 
species  and  considerably  more  drawn  out.     The  hinder  end  is  narn)w  and  distinctly  truui-ate^l,  while 
in  AT.  hrenfr<mn  it  is  wider  and  irregularly  n)un<le<l.     It  is  probably  a  southern  variety  of  M.  tetiia  Say. 

Macoma  pseudomera,  n.  sp.     Plate  56,  fig.  5. 

Shell  small,  rather  thin,  solid,  white,  inecjui lateral,  sube<iui valve;  surface  smooth  except  for 
fine,  close,  incremental  lines  and  faint  ra<lial  striatioiL^i,  but  not  f»olishe<l;  lieaks  not  prominent; 
valves  moderately  convex,  form  as  figureil;  interior  white,  iK>lishe<l,  usually  with  wellniefined  scars, 
frequently  dotte^l  over  the  middle  of  the  <lisk  with  a  multitude  of  microscxjpic  punctations;  pallial 
sinus  subcircular,  almost  wholly  free  from  the  jiallial  line  and  extending  but  little  l>ehind  the  middle 
of  the  shell;  ligament  short;  hinge  normal. 

Length,  16;  height,  12;  diameter,  (>  mm. 

Mayaguez  Harlxjr,  Porto  Rico,  at  station  ()062,  in  SO  fathoms,  .san<l,  rather  abundant;  San  Juan 
Harlxir  at  station  H05S,  in  71  fathoms,  sand.     Also  at  Beniuida  and  Jamaica  ( Vendr\-es). 

This  specries  l)ears  a  close  external  resemblance  to  Amjulus  meni  Say,  but  has  no  lateral  t(.»eth  aixi 
the  form  of  the  }Millial  sinus  is  entirely  different.  The  i>eriostracum  is  liardly  noticeable,  but  is  [jale 
yellowish  and  jxapery,  sometimes  pul)escent  near  the  margin. 

Subgenus  Psamm-\coma  Dall,  1900. 

Macoma  brevifrons  Say.     Plate  55,  figs.  3, 12, 13. 
TWinabnrtfnmfiiHy,  Am  Conch  .  vii.p.'227,pl.«4.fijf.7  iljadi.lH.Sl. 

Shell  oblong,  subsolid,  s<^)mewhat  rhnmlK>i<lal;  the  dorsal  an<l  ventral  lines  nearly  parallel, 
sabinflated;  posterior  sIo|k.»  tnincate<l;  the  j»osterir)r  end  turne<l  to  the  right,  irregularly  nmndeil  and 
gaping;  uml)onal  n»gion  sinrx>th,  whitish,  somewhat  shining  ami  irides<'ent,  the  later  growth  covere<i 
witli  a  cloth-like  cinereous  epidermis;  left  valve  with  a  bifid  canlinal  under  the  beak  jmd  a  small  one 

F.  C.  B.  1900-31 
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tjoforu  it;  right  valve  with  two  canliiialH,  tlu'  Iiimler  hilid;  int**rior  white,  often  Hahiioii  tint«i  or 
yellowish;  pallial  KiiiiiH  hluiitly  rouncUMl  in  front,  hi^rh  under  the  IxiakH. 

lAjnj^th,  l\o\  heijiht,  18;  dianieter,  10  nnn. 

Playa  de  Ponee;  San  Juan;  Agumlilla,  Porto  Uico.      It  ranjres  from   New  Jersey  Houth  to  Rio  de 

Janeiro. 

Macoma  tageliformis  l>all.     Plate  55,  tign.  10,  11,  15. 

Hni'oimi  taifdifonniif  Dull,  I'hh;.  V.  S.  Nut.  Mum.,  xxiii,  p.  IJOO,  lUlM). 

Shell  ohlong,  solid,  HuhrhonilH)id;  dorsiil  an<l  ventral  lines  neiirly  i»arailel;  jHisterior  end  with  a 
straight  trinieAtion  al>ove,  which  is  hoiuid(*<l  on  eiu'h  side  hy  a  well-tletintHl  ridge  forming  a  .sort  of 
eseut4*hiH>n  lH.'hind;  jKisterior  hasal  iwrt  roun<le<l;  surface  with  close,  irregular  gn^>wth  lines,  w'hiti.sh, 
rather  <lull;  left  valve  with  a  ))itid  anterior  cardinal  and  a  compresstHl  one  l>eliind  it;  right  valve  witli 
two  nearly  et}ual  cardinals,  the  hinder  hiti<l;  nymphs  fi»ehle  with  a  ridge  on  their  outer  tnlgt^s;  italliai 
sinus  romKUMl  alK)ve  under  the  l)eaks;  interior  white,  never  tinted. 

lA'ngth,  4H;  height,  2S;  diameter,  l.S  mm. 

Mayaguez,  Porto  Kico,  one  shell.     Found  also  on  the  <*oiist  of  Texas. 

Differs  from  M.  hn'rifnnix  in  l)eing  heavier,  higher  in  proj>ortion,  in  having  a straightertruueutiou, 
and  in  the  pallial  sinus,  which  is  not  carrie<l  up  almost  t(»  a  |M)int  under  the  l»eaks,  as  in  that  8i>e(tieij. 
In  M.  hnnfroHtf  the  posterior  en«l  is  more  attenuatiNl. 

Oenns  8TRI0ILLA  Tarton,  1822. 

Shell  sulnirhicular,  the  surface  st^parate<l  into  two  or  three  ilifferently  sculptured  areas  in  which 
the  ridges  are  divergent  or  convergent;  posterior  eml  not  tlexe<l;  hingi^  as  in  Tfllina;  two  laterals  in 
each  valve;  pallial  sinus  angular,  dee]),  coaU»s<'eut  Inflow  with  the  i>allial  line. 

Strig'illa  carnaria  LinnaMis.     Plate  58,  lig.  :\. 

Tkllina  carnaria  Liiinafus.  Syst.  NhI-.^kI.  x,  i».(»7(i.  ITfiS. 

.SfnV////a  t-arnaria  Turtoii.  Dithym  Brit.,  p.  117,  pi.  vii.  Hk-  1'\  1^'-^-. 

Agua<lilla;  C^uehnulillas,  Porto  Kic<)  ((tundla<'h). 

It  is  jMissihle  that  the  s|K^cimens  which  (iun<11ach  l>elieve<l  to  Ik*  this  an*  the  next  s{>ei'ie**.     In 

iS'.   rnniarin   the   upi>er   line   of   the   pallial   simis   conne<*ts  the   two   adduc^tor  scars   and   is  w>u)lly 

coalescent  IhjIow. 

Strigilla  romberg-i  M(»rch.     Plate  58,  tig.  2. 

,*StriijiUa  rnmlHrifi  Mitri'h,  Yoldi  Cat.,  Il,  p.  15,  \>^\. 

Very  young  s[HHtimens  from  San  Juan  are  prohahly  this  sinn-ies,  in  which  the  pallial  sinus  does 

not  reach  the  adductor  in  front. 

Strigilla  flezuosa  Say. 

Tdlina  fitxnom  Suy.  Joiirii.  Aciul.  Nat.  S<'i.  I'hila.,  il,  p.  :«:i.  l.s-»"J;  Haiilt-y.  ThcH.  Couch.,  p.  *J(I1.  pi.  LVI,  fiKH-  2S,v>9, 1S4C. 

Shell  small,  short-oval,  intlattxl,  rather  soli<l;  beaks  high,  nearer  the  anterior  end;  the  surfaif!  is 
covere<l  with  tine,  low  rilw  which  run  ohlitjuely  and  tlexuously  fnun  the  anterior  end  forward  aud 
downward  to  the  low  |H)stvrior  ridge;  lH.»hind  the  ridge  th(*y  are  zigzagged  to  the  hinder  end  of  the 
shell;  left  valve  with  two  cardinals,  the  anterior  erex't,  strong,  slightly  bifid,  the  jK^sterior  small  and 
obli(pie,  with  two  laterals;  right  valve  with  two  cardinals,  the  jKisterior  strong  and  somewhat  bifid, 
and  two  strong  laterals,     ('olor  whitish,  cream  or  lemon  yellow. 

Length,  11;  height,  10;  diameter,  (5.5  nnn. 

San  Juan  HarlK>r,  Porto  Rico,  two  young  s|K'cimens. 

StrigrillB'  pisiformis  Limueus. 

Trllina  piaijoriniif  \Ai\\\\i,'\it<,  Syst.  Nat.,  o<l.  X,  p.  r»77. 175^;  Haiiloy,  Thcs.  (\)m'h.  p.  2«»1,  pi.  lvi,  Ak.  W.  IMfJ. 

Shell  small,  short-<A'al,  somewhat  inHate<l,  rather  solid;  In^aks  high,  nearer  to  the  anterior  end, 
with  a  distinct  hinule  in  front  of  them;  surface  s<*ulptured  with  line,  low,  fiexuous  ridges  nuining 
obli()uely  from  the  anterior  en<l  downward  and  backwanl  to  the  low  jM)sterior  ridge;  at  that  line  they 
are  diverted  sharjily  upward  and  slightly  backward,  ami  near  c^lge  of  shell  they  are  again  turned 
sharply,  passing  downward  and  <'urving  out  to  hiniler  e<lge  of  shell.  The  series  of  upturned  ridges 
just  bac!k  of  the  iK)sterior  ridge  is  finer  than  the  others;  hinder  series  rather  coarse  and  somewhat 
corrugatiM.1 ;  left  valve  with  an  enn-t,  bifid  cardinal  and  a  snudl  tcK^th  l)ehin<l  it;  right  valve  with  two 
cardinals;  two  laterals  in  each  valve.     Color  pinkish,  the  und)onal  region  and  cavity  of  shell  red. 

Length,  9,  height,  8;  diameter,  6  nmi. 

Aguadilla;  San  Juan  Harbor,  Porto  Rico. 
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Superfamily  VENEBACEA. 

Family  PETRI  CO  LI  IKI:. 

Oenns  PETRICOLA  Lamarck,  1801. 

Shell  r\uh\  ii»-stlin^  or  lH)rinjr;  liinjje  withuiit  lateral  teeth,  with  tlirtv  left  (^nliimls,  the  mi«hlle 
one  larger  an<i  hifi«l;  aii<l  two  right  canlinalH,  tlie  iN^terior  )>irui;  ligament  external,  {lallial  aunn* 
pri'Si^nt,  ^*hell^^  earthy,  UHually  white,  the  nepionie  young  S4»nietiineH  hright  eolorwl. 

Petricola  lapicida  (inielin. 

VfHiiJt  Inpiritlti  (inii'lin.  Sysl,  Xat.,  VI,  p.:W»9.  IIV*;  Wmwl,  Iinlex  Tfst..  pLs,  t\i;,T2,  Ih'io. 
iV/nV-»i/<i  ctHfttUa  Lanmrt'k.Sysl.  Aii.miiis  Vert.,  p.  121, 1H)1, 

San  Juan  HarU»r,  Porto  Rico,  in  <lea<l  coral. 

Family  VEXEKIIK4:. 

Subfamily  VENERIN  A. 

OenM  VJSMUS  Linnsai.  1758. 

Shell  thiek,  oval,  generally  inflate<l;  valv€»s  ornaniente<l  with  i-oneentrie  rilw  or  lamella?;  hinule 
distinct;  inner  e<lge  of  the  valven  tinely  crennlate*!;  hinge  with  three  divergent  i>ardinal8  in  eat*h 
valve,  without  laterals;  )»allial  sinus  (U^ep,  angular,  aseemling. 

Venus  rugatina  Meilprin. 
roiMJf  rut/iitimi  Ileilpriii,  Tmns*.  WH^nor  Iu8t..  i,  p.  W.  pi.  x  i,  Hjr-  24.  1hs7. 

Shell  large,  irregularly  short — elliptieal  or  sulH>rlm;ular,  8oli«l,  intlate<l;  uinlxmal  region  full; 
l>i*aks  turnisl  f<>rwanl  and  outwanl;  lunule  very  <leep  and  wi<le;  thert*  is  a  dtvi«kHl  pn>jeeti<»n  of  the 
front  jMirt  of  the  shell  just  l)elow  it;  left  valve  with  a  sharp  ridge  near  its  upiK*r  inisterior  e<lgts  in  the 
right  valve  the  eorresjjonding  ridgi*  is  low,  ami  the  shell  overlajjs  the  left  valve  at  the  lower  j»art  of 
Ihiii  ridge.  Surfacv  eovereil  with  pei'uliar  lamellar  ri^lges  in  two  series;  thert*  is  a  set  of  larger  sloping 
ridges  (»n  whieh  are  developetl  from  four  to  eight  smaller  ridges,  all  lamellate  an<l  having  the  lamella 
reflexeil  ha<'kwanls;  sometimes  every  seventh  or  eighth  ridge  is  slightly  stronger  than  the  n»st;  left 
valve  having  the  hinder  eanlinal  lamellar,  the  middle  bifid,  and  the  anterior  compressed,  with  a  faint 
anterior  tulien-le;  right  valve  with  the  jMwterior  and  middle  canlinals  slightly  bifid,  the  anterior 
conipresse*! ;  l>eak  cavities  deep  and  wi<le;  (mllial  sinus  small,  angular;  }>on.ler  crennlations  fine.  Pale 
brownish  with  a  few  faint,  broad  rays. 

Length,  90;  height,  75;  diameter,  60  mm. 

Mayagnez,  Porto  Rico,  a  numlwr  of  young,  worn  valves. 

None  of  the  recent  si>ecimens  seen  by  the  writers  are  more  than  a  fourth  grown.     It  is  fouml  in 

the  Pli<xrene  IxhIs  of  the  Caloosahatchie,  and  the  dimensions  given  al.>ove  are  from  a  si>ecimen  from 

that  hK-ality. 

P  VenuB  rugt>8a  (TUielin. 

Venn*  rM«/»>«i  Gmelin.  Synt.  Nat.,  p.  3276,  ITStt:  Rwve.  Conch.  Icon.,  xi,  pi.  vii,  fi^.Zi.  Ift63. 

San  Juan,  Porto  Rico  (Gundlach). 

This  is  perhaps  the  nearly  allieil  V.  rugntiua  instead  of  rugunKi. 

VenuB  brasiliana  Gmelin. 

Vcnuf  hnwUiana  Gineliu.  Syst.  Nat.,  p.  32»9.  1792;  Encycl.  MOth..  pi.  275.  fig.  ^• 

San  Juan,  Porto  Rico  (Gundlach). 

VenuB  cancellata  Linnaeus. 

VentuainctUcUa  Liiina:us,  Sysl.  Xat..  e(l.  xii.  p.  1130.  1767:  Rtfvi-.  Comh.  Ifon.,  xi,  lNi3.  pi.  xix.  ftp.  W*. 

Shell  somewhat  triangular,  soliil,  intlateil,  with  a  high  jMisterior  ridge  and  a  long,  wide,  posterior 
groove;  bi»aks  almost  flattentnl  in  the  adult  .shells  iK)inte<l  forwanl  towanl  the  well-markeil  lunule; 
surface  siailptureil  with  from  twenty  to  twenty-live  strong,  ct>ncentric,  lamellar  ridges  and  with 
numerous  well-iletiniM I  radiating  ril)s,  tho.^Mn  front  often  clu.«tere<l;  the  si)ai*e  Ijehind  the  jKisterior 
ridge  is  snuxHh.     Color,  ashy,  sometimes  irregularly  rayed  with  brown;  rarely  the  brown  predomi- 
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nat'os;  crenulationH  of  tlie  inner  l)order  variable  in  size,  somewhat  clustered;  pallial  sinus  very  small, 
angular;  interior  wllite  or  often  violet,  with  a  light  lK)nler. 

Length,  88;  height,  80;  <lianieti*r,  25  mm. 

Puerto  Real;  Mayaguez;  San  Juan;  Boqueron  Bay,  Porto  Rico;  Vieques. 

Venus  granulata  (xmelin. 

Vcniut  irf^miiaia  (tmeliii.  Synt.  Nat.,  p.  3277,  1792:  Reeve.  Conch.  Icon.,  xiv,  pi.  xvi.  fiff.  (V2,  IWW. 

Shell  rouiKkHl  to  nnbtri angular,  inflated,  solid,  with  a  dJHtinct  lunule  and  a  narrow  posterior 
excavation;  surface  coverwl  with  radiating  ribs  which  are  croHHtnl  by  concentric  ri<lgefl,  forming  rather 
Hharp  ncxlules  on  the  ril>s.  Color  a**hy,  variously  markinl  with  brown,  dotte<l,  blotched,  or  sometimes 
in  angular  or  chevron-shaiHHi  patterns,  sometimi^  in  irregular  bands;  rarely  nearly  the  whole  shell  is 
brown.  In  the  left  valve  the  central  canlinal  is  slightly  bifid;  in  the  right  the  two  anterior  ones  are 
Homewhat  divided;  interior  variously  marked  with  violet  and  white;  bonier  crenulations  minute. 

Length,  26;  height,  28;  diameter,  17  mm. 

San  Antonio  Bridge,  San  Juan,  Port<)  Rico,  one  si)ec)men. 

Venus  latilirata  Con  rail. 

Venut  latUirata  Conrad,  Proo.  Acad.  NatSci.  Phlla..  i,  p.  2«.  1H41. 
Venus  iHiricoM  Sowerby.  Then.  Conch,  ii,  p.  ?23,  pi.  ci.v.  fig.  07.  1H53. 

Shell  Hubtriangular,  solid,  inflated,  with  high  und>onal  region,  though  the  l>eak8  are  rather 
a)mpres8e<i ;  lunule  largi*;  surface  8cnli)tured  with  nine  or  ten  very  strong,  wide,  eonwntric  ridges; 
these  are  rounded  and  have  a  deep  canal  at  their  upper  Imiscs.  Color  dirty  white  or  buff,  with  faint, 
various-sized  pale-brown  radiations;  te^th  €»ntire;  ))eAk  cavities  deep;  imllial  sinus  very  small;  border 
crenulations  tine;  interior  white,  with  salmon  or  red  tinting  in  the  l)eak  cavities. 

Length,  33;  height,  29;  diameter,  22  mm. 

Mayaguez,  Porto  Rico,  dea<i  young  valves,  possibly  of  this  sjieines. 

Venus  paphia  Lin  mens. 
Venus imphia  Linnaiu.M,  Syst.  Nat,  ed.  xii,  j).  1129,  1767;  Reeve,  Conch.  Icon.,  xiv,  pi.  xix,  fig.  89,1863. 

Shell  triangular,  inflated,  solid,  with  a  well-develoi^e*!  i)Osterior  ridge  in  each  valve,  the  area 
iK^iind  the  ridges  wide  and  shallow;  lunule  depressal  so  that  the  outline  of  that  part  of  the  shell 
inclosing  it  is  incurved;  surface  (toveretl  with  strong  concentric  ribs  which  are  furroweil  at  the  upi>er 
side  and  are  nearly  smooth  over  the  anterior  three-fourths  of  the  shell;  l)ehind  this  and  extending  to 
the  iK)sterior  area  the  ridges  are  lamellar.  Color  a.shy  or  <lirty  white,  variously  marked  with  brown, 
the  markings  having  a  tendency  to  radiation,  and  they  are  often  somewhat  chevron-shaped.  There 
are  generally  three  more  or  less  distinct  dark  radial  bands;  cardinals  entire;  pallial  sinus  very  small. 

Length,  45;  height,  87;  diameter,  26  mm. 

Mayaguez,  Porto  Rico,  one  young  spec^imen;  Vie<iues,  a  number  of  beautiful  examples. 

This  well-known  species  is  near  to  the  much  rart^r  V.  latUirata.  The  latter  is  smaller  and  has 
much  heavier,  wider  ribs,  which  do  not  brcAk  into  laminte  at  their  jKXjterior  ends. 

Venus  pygmaea  Lamarck. 
Vcntts  pyi/nixa  Laman^k,  An.  .sans  Vert.,  v,  p.  585.  181H:  Reeve,  Conch.  Icon.,  xiv,  pi.  xxvi,  flgs.  138o-c,  1864. 
Quebradillas,  Porto  Rico  (Gundlach). 

Sul>genu8  Anom.vlocardia  Si!humai;her,  1817. 

Venus  flezuosa  Linna;us. 

Venus Jlrjntosa  Llnnfeus.  Syst.  Nat.,etl.  xii.  ]k  1131.1707. 

Venus  nuicrfxUm  Reeve,  ('onch.  Icon.,  xiv,  i>l.  xxi.  figs.  98  h-d,  \^i. 

Shell  triangular,  intlate<l,  soli<l,  with  a  high  jKwterior  ridge,  which  is  almost  pinched  up  in  the 
earlier  stages  of  growth,  but  which  fades  out  near  the  l>ase  in  the  a<iult  state;  posterior  end  truncated, 
lunule  large  and  shallow;  surface  more  or  less  covere<l  with  strong,  irregular,  concentric  ridges,  which 
are  often  divaricate  just  in  front  of  the  posterior  ridge,  and  having  fine,  radial  sculpture  above;  the 
region  toward  the  posterior  l>ase  is  always  smooth.  Color  bluish  or  ashy  white,  variously  marked 
with  brownish  or  lead  color;  pallial  sinus  siiiall  and  angular;  crenulations  on  the  inner  border  strong. 

Ijength,  3^^;  height,  28;  diameter,  20  mm. 

Mayaguez;  Puerto  Real,  Porto  Rico,  worn  valves. 
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OenM  MSRETBIZ  Lamarek,  1799. 

Shell   oval  nibtrianpilar,  eniooth  or  (concentrically  ridged,  with  a  well-iiiarked  lunule;   hinge 
'with  three  crardinalF  in  ea<*h  valve,  with  two  unecjual  anterior  laterals  in  tlie  right  valve  an«l  one 
lateral  in  tlie  anterior  ]iart  of  the  left  hinge;  ligawent  external,  prominent;  {lalliai  line  Binuou^. 

Meretriz  albida  Gnielin. 

ymujt  aa>itla  Gmclin.  Syrt.  Nat.,  p. 3287, 1792. 

Dinnt  tUbida  Reeve.  Conch.  Ioon..xiv.  pi.  x.  fi|i^.  39, 18C3. 

Shell  nearly  elliptical,  Huhinflate<l,  subnolid;  uml>onal  region  rather  prominent,  the  lieakei  turned 
inwanl  and  fon^'ard:  lunule  not  im{>respe<l,  but  well  marked;  Hurface  nearly  smooth  on  tlie  earlier 
growth,  but  iK^-oming  finely  concentrically  ridgeti  on  the  later  growth;  anterior  end  a  little  narn)wed 
and  nnmdeti,  straight  along  the  line  of  the  lunule;  iK)«terior  end  bniadly  r<»unde<l.  Color,  externally, 
white,  chalky,  or  somewhat  |>olished;  within,  milky  white;  left  valve  with  three  nulial  <-ardinal8,  the 
two  anterior  united  al.)ove  so  as  to  form  an  inverte<i  V,  the  single  lateral  elevate<l  ami  roun<le<l  or 
oompreflsed;  {»osterior  cardinal  of  the  right  valve  bifid,  uniteil  alM>ve  to  the  anterior  canlinal;  the  two 
anterior  laterals  small;  pallial  sinus  deep. 

Length,  45;  height,  35;  diameter,  20  mm. 

Mayaguez,  Porto  Rico,  a  numl>er  of  young  specimens  and  valves  and  (me  large  valve;  San  Juan 

Hartior,  young  valves. 

Meretriz  areata,  u.  sp.     Plate' 56,  figs.  I,  7. 

Shell  lai^e,  solid,  inflated,  white  or  yello>»ish,  verj-  ine(piilateral,  with  prominent  much  incur\ed 
profogyrate  uml)one«i,  rounde<l  in  front.  an*uate  an«l  almost  rostrate  l>ehin<l,  the  l>ase  anniate;  lunule 
cordifonn,  hanlly  defined  by  an  <jl)eolete  impresse<l  line,  but  there  is  no  define<l  rt«cutcheon;  ligament 
deeply  immerse<l.  verj*  little  of  it  visible  externally:  surfaiv  sculptunni  with  fine,  somewhat  irregular 
concentric  sulci  in  hannony  with  the  incremental  lines,  but  coarser  and  more  excavated,  with  often  a 
few  nam>w  undulations  near  basal  margin;  umlxmal  region  S4miewhat  suKKither  and  often  appears 
polished  by  attrition;  interior  dull  white,  nttt  {xilisheil,  with  a  sh4»rt  anteriorly  n>imded  subtriaugular 
pallial  sinus;  hinge  normal,  with  a  suUninic  left  anteri(»r  lateral  fitting  into  a  pit  in  the  right  valve. 

Length,  51;  height,  50;  «liameter.  28  mm.;  a  larger  valve  is  58  mm.  long. 

Mayaguez  HarlK>r,  Porto  Rico,  at  stations  ti06l  and  H(M)2,  in  12  to  .'$0  fathoms,  abun<lant;  a  single 
young  pair  off  I^lerto  Real  at  station  6074. 

Nearest  to  M.  uUAda^  but  with  a  rougher  surfji4'e.  a  different  outliiu*.  and  attaining  a  laiyi'r  size. 

Meretriz  hebrsda  Lamarck. 

Cfftkerra  kdbrata  Lamarck.  An.  sans  Vert.,  v.  p.  5^,  IM.y 
Grrc  hibrra  Reeve,  Conch.  Icon.,  xiv.  pi.  viii.  tijc.  34,  IbfiS. 

San  Juan,  Porto  Rico  (Gundlach). 

Meretriz  maculata  Linmeus. 

Venuf  wtarutaia  Linnoriu.  Synt.  Nat.,  ed.  x.  p.  6n;.  17.'ih. 
Diifur  mornM/a  Reeve,  Conch.  Icon.,  xv.  pi.  iii.  Hg.  11.  iwSi. 

Quebradillas,  Porto  Rico  (Oun<IIach). 

Sul)genus  Dionk  Gray.  1847. 

Meretriz  circinata  IV>ni. 
VfuuM  cirriuatn  Born.  Test.  Mui*.  Vind..  p.  61,  pi.  iv.  Ag.  s.  17*0. 
Mayaguez,  Porto  Ric«>  (Gundlach). 

Meretriz  dione  Linnanb:.     Plate  56.  figs.  8,  10. 

Vfnvt  diow!  IJnua>Uft.  .Syst.  Nat..  e<l.  x.  p.  TiM.  17.V<. 
JHcm^  vtn^ri*  Reeve,  C^mi-li.  htm.,  xv.  pi.  vi.  tig.  2i,  U^J. 

Shell  triangular-<»vate.  infiate<1,  subsrtlid.  with  high,  full  iK'aks.  which  are  curved  forward  over  a 
w^ell-impre*»e«l  lunule;  ligament  lo<ljre«l  within  a  decid(*<l  t*scutche<>n ;  surface  covere<l  with  strong, 
refleiHed,  i-om^entric  ril>s.  which  an»  (*sjK.M'iaIIy  hiirh  in  front  and  much  n»<lu(*e<l  on  the  jxisterior  slope; 
on  a  i>osterior  radial  ridge  then.*  is  a  row  i>f  long  f^jiint^  which  project  outwanl  an«l  liackwanl,  and 
behind  thesje,  on  a  second  fainter  ri«lg«*.  then*  is  another  mw  of  snuiller  spines;  left  valve  with 
three  cardinals,  the  irentral  one  lu*avy  and  stunewhat  bifi«l,  with  a  short,  erect  anterior  lateral;  right 
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valvo  with  thrin*  «*anlinals,  the  iK>8tori<»r  one  hifid,  with  two  faint  anterior  lateraln  He{)arat(Hl  by  a  <leep 
pit;  }>allial  sinus  «!e<»p.     C-oior  vioh*t  ami  whitisli,  the  jxwtorior  (»n<l  oft<^n  quite  dark. 

licn^th,  50;  hei};ht,  40;  (lianieter,  2S  nun. 

Fajanio,  Porto  Rico,  twr)  line  nptH-inuMiH. 

The  spines  are  oft(»n  somewhat  rurve<l;  soinetiiues  they  are  nuieli  rtMluwHl,  po  that  they  are  in 

reiility  merely  elevate<l  wah^s. 

Su)>^Mnis  Tkanhknnklla  l)all,  1S83. 

Internal  margins  tanjirentially  sulcate. 

Meretriz  cubaniana  d'Orhifirny. 

Vrnmieuhdnimin  dOrbijmy.  Moll.  (!u!>aTin.  ii.  pi.  xxvi.  IIks.  «4-4f>.  184.'>. 

Shell  rather  small,  trianpilar-ovate,  soH<l,  rather  comprt^sse*!,  inequilateral,  with  high  beaks, 
slijrhtly  turne<l  forwanl  over  a  Iargi»,  welI-<letintHl  lunule;  surfaiv  <^overe<l  with  low,  irregular,  (v>ncen- 
trie  ridges;  left  valv<»  with  thrive  canlinals,  the  eentral  tooth  strong,  an<l  a  high,  eompreflsetl  anterior 
lateral;  right  valve  having  tht*  two  anteri<»r  cardinals  M»|)arat4»<i  hy  a  narn»w  fiasure  and  two  small 
anterior  laterals  with  a  dcn^p  ]»it  U*tw<»iMi  them;  pallial  sinus  dcH'p.  (V)lor  white,  generally  with  a  few^ 
irn»gular  brown  markings. 

lAMigth,  8;  height,  H;  diameter,  4  nmi. 

Mayaguez,  Porto  Rico,  a  few  worn  valves. 

The  internal  margins  of  the  valves  are  sharply  gnK>vwl,  hut  not  in  harmony  with  the  lines  of 
growth,  which  is  the  <'hanu*teristic  of  this  sul>genus,  of  which  the  siKH"ii»s  are  all  small  shells. 

Meretrix  culebrana,  n.  sp.     Plate  55,  fig.  5. 

Shell  small,  solid,  sid>trigonal,  with  clevatt-^l  U^aks,  nearly  t^piilateral,  mo<lerately  i-onvex; 
|H»riostra<*um  rather  thick,  yellowish  hrown,  paler  on  the  umlxmes  an« I  j)osteri(»r  dorsal  an»a;  surfai'e 
olisoletely  minutely  <'<»n<'entrically  undulatcMl,  with  a  rather  large,  (»vate-conlate,  somewhat  depresfie<i 
lunule  delintMl  hy  a  well-impress<Hl  line,  but  n<»  iH»n*eptible  (.^wuti'heon;  form  as  ligunnl;  interior 
white;  hinge  strong,  normal,  a  promin«Mit,  anterior  latt^nd  in  each  valve;  {lallial  .^^iims  subtriangular, 
rounde<l  in  front;  marginal  gmoving  well  marked. 

IxMigth,  7;  height,  5.7;  diameter,  S.S  mm. 

At  stati(»n  t>087,  in  14  to  18  fathoms,  coral  ssmd,  off  (^idebra  Island,  Porto  Rioo. 

A  very  i)retty  and  characteristic  sp«H'i«»s  of  this  ptvuliar  group,  which  van  not  Ihj  confounded 
with  either  «>f  the  other  des4TilKMl  siK»cii*s. 

Genni  D08IHIA  Scopoli,  1777. 

Shell  sul)orbicular,  com]»n»ssed  or  slightly  inflattnl,  concent ri< -ally  8culpture<l,  with  prominent 
U'aks  and  a  well-dcliiUHl  lunule;  hinge  with  thn'e  cardinal  teeth  in  each  valve;  left  valve  with  an 
anterior  lateral  close  to  the  fnmt  <'anlinal;  right  valve  with  two  vt^stiges  of  anterior  laterals;  |)allial 
sinus  dt»i»p;  Ixmler  of  the  shell  witln»ut  crenulation.**. 

Dosinia  eleg'ans  Connul. 

Artrmin  rlrfjann  Conrad.  Thx'.  Acad.  Nat.  Sri.  Phila..  vi.  p.  :«).  ix.'W. 

Art* niiit  ronmitrira  R«H»vt'.  Coiu'h.  Icon.,  vi.  pi.  ii,  (1k- ^.  l^'JO:  not  of  Born.  17H0. 

Shell  sulH)rbi<'ular,  rather  solid,  subtnin<*atcMl  |M>.**teriorly  and  almcx*<t  angidar  at  the  posterior  end 
of  tin*  ligament;  lunule  small  and  distinct;  ligament  nearly  immersed;  iH-aks  high  and  rather  sharp, 
ttinuMl  forwanl;  surfa<»e  covcrtnl  with  rather  strong,  cIok',  concentric  ridgi»sand  showing  faint  traces  of 
nidial  s<"ul])ture  on  earlier  gniwth;  left  valve  having  (vntral  canlinal  wi<le  and  flattem^l,  the  anterior 
lateral  small  and  tnlnTcular;  right  valve  with  |K>sterinr  canlinal  bifid;  lH»ak  cavities*  d»vi»,  (vmipresseil; 
mtis<'le  .^carselongat4»<l,  smooth;  pallial  sinus  dtvp,  triangular.     C'olor  whitish;  epidermis  straw-iMdored. 

i>ength,  75;  height,  ()8;  <liameter,  'M)  mm. 

Playa  de  Pon<re,  Porto  Ri<'o,  thnn*  d(»ad  shells. 

Oenns  XT8IA  Leach,  1818. 

Shell  sulK>rbicular,  concentrically  striate,  with  a  faint  hmule  and  high  ]x»aks;  hinge  with  two  to 
thriH3  divergent  cardinals  in  the  right  valve  and  tlm*e  in  the  left;  laterals  wanting;  )>allial  mnus  large, 
subvertical. 
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Mysia  tenuis  Koolnz. 

Dtwhiin  {Arlnni*)  tnnih  Him-Iuz.,  Joum.de  Conchyl..  iii,  p.  •JnO.pl.x.fip.  1,  iSTiS. 

Shell  nt»arly  orbicular,  tliiu  to  Hiil)(H)li«l,  suhiuflattMl;  ht^akn  ]Njiiit(Nl  an<l  tume<l  nliphtly  f«>rwanl 
over  a  faint  lunule;  ligament  nearly  innner>H»<l;  nnrfaiv  finely  ami  irn.»jrnlarly  concentrically  striate, 
whitinh;  left  valve  with  three  diverjring  canlinaln,  the  anterior  witli  adcK^ppit  in  fnwitof  it,  Honietinies 
slightly  hilitl;  rijrht  valve  with  three  <liver>rent  canlinaln,  the  jK)Hterior  hifi«i;  hinge  plate  wide  and  flat- 
temnl  behind  when  the  shell  i«  adult;  iK-ak  <*avities  «U»ep;  anterior  niuH<*le  w^ars  elongate<l;  iMwterior 
scarH  oval;  ]iallial  nimis  triangular. 

l^Migth,  42;  height,  41;  diameter,  21  mm. 

Playa  de  Ponct*,  Porto  Ui<'o,  one  dead,  bmlly  diwolore<l  HiHM'inien;  Mayaguez,  one  left  valve. 

Subfamily  CIRCIN^. 

Oenai  CISCE  Schmnacher,  1817. 

Sliell  subtriangidar  or  sub<*inMilar,  compret>8*Hl  or  slightly  inflate<l,  with  (•oncentric  and  sometimes 
radial  »*uli»tun»;  lH»aks  {tointt^l;  lunule  lanceolate;  ligament  immersc»<l;  hingi?  teeth  like  those  of 
Merftrir;  {uillial  line  entire  or  showing  a  slight  indication  of  a  sinus. 

Sul>gt*nus  (.Tori.iuA  C.  B.  Adams,  1H47. 
Shell  small,  subinllate*!,  the  surfact»  wht»lly  or  distally  n»ticulate. 

Circe  cerina  ( -.  1>.  Adams. 

Thfti*  ctriun  (.'.  R.  Adnnis,  I'rrM*.  B<»it.S<n'.  N»it.  Hb(t.,  Jan..  IM.'i.  p.  y, 

GouMia  lYriini  C.  B.  AdaiiH,  ('at. Cull..  p.Jy.  lsl7:  Dnll.  Hull,  Mus.Coinp.  Zttn\..  ix.  p.  Kiu.  IsM:  I>hII.  Blakr  K(>iM>rt.  i.  p.2»«.  pi. 
vn.fiifs.  l/i.  l/>.  lSs<*.. 

Shell  small,  numdtMl-triangular,  scarcely  intlati>il.  with  high  lM>aks  which  w'ant'ly  turn  forward; 
lunule  well  detine<l  but  not  iinpR»8se<l;  ligiunent  mostly  immerse<l;  surfa4*e  covereil  with  faint,  ctmcen- 
tric  ridges  anil  indistin<'t  distal  nidial  ril)s,  leavintr  the  surfa<t»  <lelicately  dwussateil;  ciinlinal  teeth, 
thn»e  in  each  valve*,  rather  ftH'ble;  left  valve  with  an  anterior  lateral  which  fits  into  as4M'ket  in  the  right 
valve  which  is  pla<'e<l  l»etwei»n  two  faint  teeth.  Color  whitish  or  yellowish,  usually  marked  with 
brown  on  the  <lorsal  region,  and  often  with  irn»g\dar  pjiti'lu's  «>n  the  disk. 

I^*ngth,  11;  height,  IKo;  diameter,  4.<»  mm. 

(?ulebra  Island,  (me  shell,  at  station  IM)S7. 

Circe  insularis,  n.  sp.     Plate  55,  iiiz.  2.    * 

Shell  small,  yellowish  white,  (piite  ine<juilateral,  nuMlerately  <-onve-\,  with  a  )»rominent,  rather 
anterior,  l)cak;  sculptun.M)f  small,  closi»-set,  sul>e<pial,  concentric  undulations,  with  narn»wer  intersi>sices 
and  less  pnmounctMl  *>n  the  umlxmi's,  cn»s.si»<l  by  fine  nidial  stri;c,  whi<*h  an*  stn>ngc»r  towanl  the  entls 
of  the  valvtrs,  when*  the  intersf)a<*i»s.»*ometimcslHH*ome  threadlike;  lunule  small,  sharply  defimH I,  rather 
long  and  narrow;  i*si*utcheon  al)sent;  iiiteri«ir  white,  the  margin  in  many  s|HH>imens  with  a  fine  sulcus, 
|iarallel  to  it  around  the  shell;  hinge  nt>rmal;  jttdlial  line  entin\  but  slightly  tnmcate  U'liind. 

I-«ength,  5.5;  height,  5;  diameter,  8  mm. 

Siin  Jimn  and  Mayaguez  harlxirs,  Porto  Rico;  in  the  latter  abundantly  at  station  (KM)!,  in  lid 
fathoms,  coral  sand,  but  no  living  siKM'imens  were  taken. 

Well  di8tinguishe<l  from  the  other  American  s|)e<*ii.»s  by  its  form  and  siz«^ 

Superfamily  CARDIACEA. 
Family  C.XKDllD.l:. 

Oenni  CARDinX  LinnsBai,  1768. 

Shell  ventricose,  cIosinI  or  gaping  posteriorly;  In^aks  prominent,  suU'entral;  surfa<t»  radiately 
riblH.Nl;  |M>sterior  slojH»s<Milptun'<l  differently  from  (he  front  and  si<U»s;  margins  t<N>th(Nl;  then*  are  two 
interlfM'king  caniinals  and  an  anterior  and  |M»sterior  lateral  in  each  valve;  ludlial  line  simple. 

Sulvgenus  TK.xrnviAKDirM  Mon*h,  1S53. 
Cardium  muricatum  ]^inn:eus. 

Onrtliiim  murUtitnin  Liiina>u<.  Syst.  Nat.,  i^l.  x.  p.  f.N).  IT.V*;  KfOVf.  (onrh.  Iron.,  ii.  pi.  vi.  Wm.  :}3,  l^H. 

Shell  sultsolid,  slightly  obli<|ue,  wanvly  gaping  Unbind,  having  fmin  thirty  to  forty  ril)S,  ejich 
of  which  bears  a  n>w  of  solid,  oblitpie  s(*:il«'s;  aUiut  eh^ven  of  the  anterior  rilis  have  these  scales  sloping 
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toward  the  anterior  lyase;  on  the  fourteenth  rib  there  are  two  row8  of  scaleei,  and  on  the  ribs  Ijehind 
this  they  i)oint  towanl  the  posterior  Iwife;  the  re^t  of  the  surface  of  the  ril>8  and  the  grooves  between 
them  are  nearly  smooth;  within  the  central  rilw  ar<»  distinctly  shown;  serrations  around  the  e^lges  of 
the  shell  strong.  Color  whitish,  buff,  tawny,  or  l>rownish,  sometimes  variegated;  within,  whitish  or 
yellowish,  sometimes  streake<l  or  markcnl  with  brownish  purple. 

I^ength,  35;  height,  40;  diameter,  28  mm. 

San  Antonio  Bridge;  San  Juan;  Mayaguez,  Porto  Rico. 

Cardium  leucostoma  Bom. 

Canlium  leucmtomum  Bom,  Test.  Muh.  Oa'g.  VInd..  p.  46.  pi.  iii,  fig.  ft.  17«0. 

San  Juan  Harl)or,  Porto  Rico,  one  young  shell. 

This  speciw  was  regar<le<l  by  Woo<l,  with  much  prol>ability,  as  being  the  original  C.  viagnum  of 
Linmeus  (not  of  Bom),  but  there  is  no  way  of  proving  this  and  so  the  name  is  l)est  left  as  it  is.  The 
s|>ecies  in  a  general  way  resembles  (\  ii^ocnrdUi^  but  wants  the  spinose  sculpture,  has  the  sides  of  the 
ril)s  crenulate,  and  is  more  compresse*!.  It  is  found  in  colli*ctions  labeleil  C  marmoreum  lAmarck  and 
C  elongaUim  Woo<l,  (»r  ('.  s^uMomjatnm  Sowerby,  all  later  names  than  that  of  Bom. 

Cardium  isocardia  (Linnaeus)  Reeve. 

(iirtfiinn  Uttcardia  Linnaeiw  (ox  parte) ,  Synt.  Nat.,  ed.  x,  p.  679, 1758;  Reeve,  Conch.  Icon.,  n,  Mon.  Cardium, pi.  X vn, flg.  84, 1846. 

Off  Boca  Prieta,  Porto  Rico,  in  8  fathoms,  sand,  at  station  6075,  living. 

The  fonn  conimon  in  Florida  has  27  to  30  ril>s,  and  the  spinose  decoration  is  less  dense  than  that 
in  the  typical  West  Indian  form,  which  has  30  to  35  ril>s.  In  the  former  the  i)eriostracuin  is  more 
dense  and  dull  colored,  an<l  the  cliannels  l)etween  the  ril)s,  owing  to  the  less-ilevelojied  seulptuns 
ap|>ear  wider.  This  variety  was  named  C.  egmtnitiamnn  by  Shuttleworth,  and  the  name  seems  worthy 
of  retention  in  a  varietal  Hc»nse.  The  typical  C.  mycardin  is  brighter  colore<l  an*!  has  more  yellow 
inside  than  the  variety.     i\  ehnrmfcrum  Ciuppy  ap{>ears  identical  witli  the  typii!al  C  mtcardia, 

Sul)genus  FRA<jr.M  Bolten,  1798. 

Beotion  TRIOONIOOA&DIA  Ball,  1900, 

Cardiiun  antillarum  d'OrlHgny. 

Oirdiuw  nntniarum  d'OrbiKny.  Moll.  ('n»»ana,  ii.  p. :iO*»,  pi.  XX vii,  tlRH. 6»-M,  1H45. 
Oirdium  cernmidum  Dall,  Bull.  Mns.  <r<)inp.  Zih)1.. ('ambridtfe.  Xli,  1HH«»,  p. 269.  pi.  iv.  flg.  6. 

Shell  small,  quite  iiKH]ui lateral,  solid,  mcKlerately  inflati^d,  with  from  eighteen  to  twenty  ril)e,  the 
last  six  or  seven  <»n  the  iK>sterior  area  cro8se<l  by  fine,  irregular,  sharp,  concentric  threads.  Of  these 
tlie  last  four  or  live  are  ncHlulous;  the  next  two  art*  without  ncnlules;  the  central  riljs  are  very  strong, 
gratlually  l>iH*oming  smaller  toward  the  anterior  end;  they  all  have  a  row  of  nodules  or  heav>'  scales 
and  the  sjiaces  between  them  are  conct»ntrically  gnnn'tHl;  sometimes  the  ril)s,  if  worn,  are  nearly 
dt»stitute  of  scAles,  and  in  other  cases  they  are  all  more  or  U»ss  scaly:  within,  the  rilw  show  faintly;  l)eak 
cavitic»s  deep;  hinge  and  tt»eth  strong.     C-olor  white  or  yellowish  throughout. 

IxMigth,  10;  height,  9.5;  diameter,  7  mm. 

Mayaguez  Ilarl)or,  Porto  Rico,  many  dead  valves  at  stations  6058,  6061,  6062;  San  Jiian  Harbor, 
one  valve. 

8«otion  F&AOUll  •.  a. 

Cardium  medium  Linnrous. 

Oir*iium  mMium  Linnopiw.  Syst.  Nat.,  ed.  x.  p.  678.  lTr»«;  Reeve, Con<*h.  Icon.,  ii, pi.  vi, fljf. 30. 1844. 

Shell  iniHiuilateral,  subrboml)oid,  soli<l,  with  a  high,  n)unde<l  i>osterior  ridge,  behimi  which  it  is 
8ul)tru!u*ate,  with  thirty-five  or  thirty-six  mcMlerately  strong,  nearly  smooth  rilw;  alxmt  ten  of  these, 
w})ich  are  on  the  posterior  sIojh^  are  roimde<l  and  have  rather  deep  grooves  l)etween;  those  of  the 
rest  of  the  shell  overhang  the  deep,  rounded  gn)ovt»s  lK»twiH'n  them;  ttH»th  strong.  Color  whitish  or 
buff,  variously  |>aint<Hi  witli  br(»wn  or  brownish  purple. 

lx»ngth,  85;  height,  87;  diamett^r,  30  mm. 

Mayaguez  Harbor,  Porto  Rico,  at  station  6062;  Vie<|ues. 
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Siil>genu.'*  Papyridka  Swiiinf*r>n. 

Cardium  spinosum  M(Mis4*heii. 

Otrdin  apinofum  Mcnfchen.  Mufs  Govcn»..|».44i,  17>7. 

Snirn  buUatuin  Chemnitz.  CNmrh.  Ta!*..  vi.  p.  il'>.  lijrs.  49, ."iO,  17M2:  not  of  Linn:Mi«. 

Onrdium  buUutum  RefVe.<V»nrh.  him.,  ii.pl.  ll.flK»f1>^- 

San  Juan,  Porto  Rifo  ((Tiindlai-h). 

Cardium  semisulcatum  Oray. 

Oirdium  nemmtlratum  (Jniy.  Ann.  Phil..  IX.  p.  137.  \i^2b. 

Vartiium  jKtitinuHm  «rOrhi»my .  Moll,  ruljuim.  ii.  p. :«».  pi.  x x vii.  titss.  TiO-Ttl,  1M5. 

Shell  «nall,  t'lliiitit-al,  thin,  very  inn^ui lateral,  nirMlerately  inflateil,  with  nnnieroiu<  low  rilje, 
and  with  more  or  le?»H  |HTfe<'tly  <leveloiM»<i  smaller  rilw*  Ivtween  the  larger  one?»,  the  inan^n  at  the 
posterior  end  sharply  tiM»th«*<l;  surface  eovernl  with  tine  ii»iicentric*  jnx)wth  lini.^,  whi(*h  are  stnmger 
on  the  anterior  i>art  of  the  nhell;  interior  i-howinjr  the  s<-ul|»ture;  hinge  teeth  rr)niprefifr<e«l.  Color 
whitish  or  yellowish,  with  faint  hn.>wn  hloti'hc*^  and  ^<}N>tlii. 

Length,  10;  height,  6.5;  diameter,  5  muj. 

San  Juan,  Porto  Kieo,  one  valve;  off  I^Ka  Prieta,  Pf»rto  Rico,  one  Hpecinien  on  Sfifmdyhu. 

Suligenus  L.KvirARmuM  Swaim«on,  1840. 

Cardium  serratum  Linna?ufi. 

Cardium  terratum  Linn»;n<t.  Sy>i.  .Vnt.. od. x. p.CW),  175^. 
Cardium  terratum  kefve.roncli.  him.,  ii.  pi.  i.  tig.  1.  IMl. 

Shell  subpolid,  Hul>oval  or  t^ulxiuadrate,  the  i»of?terior  e<ige  l)eing  lea*  dlr^•<»<^  than  the  anterior; 
the  low,  roun<le<l.  i>fjp»terior  ri<lge  l)eing  nlightly  pHnhuv*!  at  the  l>a**e  of  the  shell;  Hiirfa<*e  nearly 
nuooth,  shining  and  ix»lishe<l,  with  only  faint  ve>tige!'  of  riVjs,  whieh  apf»ear  on  the  l»order  of  the  shell 
which  scan-ely  gaiies  and  has  delicate  serrations  within:  laterals  high  and  stnmg;  c^nlinals  small; 
interior  of  the  shell  i)f»lishe<l;  in  a  fresh  state  the  surfa<-e  is  u.^ually  mveretl  with  a  thin,  hrownish 
epidermis;  the  shell  is  Wautifiilly  jhiHsIm**!,  whitish.  strawHH)lure<l,  lemon-yellow,  puri>lish  or  reddish, 
and  it  is  slightly  cloudeti  with  bn»wn  near  the  tieaks;  within  it  has  much  the  same  range  of  colors, 
and  it  is  one  of  the  mrjst  deli<'ate  an<l  l«)vely  shells  of  the  Antilles. 

Length,  37;  height,  45;  diameter,  30  mm. 

Vieques,  a  numl^er  of  very  fine  sjiefimens;  Mayagiiez,  two  y»»ung  valvw;  C'ulehra,  several  young 

shells. 

Cardium  (serratum  var.?)  sybariticum  I>all.     Plate  5S,  tig.  11. 

Ctarrfiiin  trmUum  var.  fttltaritirum  I»aI1.  Bnll.  Mii.'>.  Comp.  Zool..  C*ambridfre.  xn.  p.  i!71.  1S>«>. 

Shell  much  smaller  and  more  delicate  than  the  tyjie,  mom*  (*ompn*Hse«l,  jiale  or  faintly  fl(H;keii 
with  pink  or  purple;  beaks  often  deep  pink. 
Length,  11;  height,  14;  diameter,  7  mm. 
Mayaguez  Harl)or,  Porto  Rico,  a  numl»er  of  <lea<l  valves. 

Cardium  serratum  var.  laevigratum  l^marck. 
Cardium  Urigatum  Lamait'k,  An.  sans  Vert.,  pt.  i.  p.  11.  1M9;  not  of  Linn.'fUK,  I7.'i8.  nor  of  Born,  17S0. 

Shell  rather  large,  sul)solid,  moderately  inflate<l,  sulMiuadrate,  usually,  though  not  always,  faintly 
ribbed;  ribs  numeroiL*<  when  devei«>pe<i,  strongest  an>tmd  the  outer  |>art  of  the  shell;  there  Ls  an  area 
at  the  anterior  and  jxisterior  {)arts  of  the  shell  wlii<"h  is  generally  snuM^ther  than  the  rvtit  of  it,  which 
is  outlined  by  a  shallow  gn>ove,  fonning  a  sort  of  lumde  and  es<*utcheon;  laterals  rather  strong, 
especially  the  anterior  ones;  e<lges  of  the  shell  serrate*!  within. 

Ctilor  generally  whitish,  cream  or  |»ale  liuff,  with  a  ffw  faint  suU-oncentric  (*loudings  of  brown. 

i^ength,  50;  height,  ii:^;  diameter,  M)  mm. 

One  dead  shell  having  the  al»ove  meiisurements  was  taken  at  Playa  de  Ponce,  Porto  Rico. 

Generally  larger,  moRMjuadrat*'.  <luller  colored,  and  inon*  }iainte4i  with  bn>wnish.  nebulous  liands 
than  typicail  fttrrntumj  yet  there  are  intenniHliate  sjHiM-imens  whi<*h  <-an  l»e  assignetl  to  one  fonn  al>out 
as  well  as  to  the  other.     This  f«inii  is  «)ne  of  the  rliant4*teristi«'  s}»eries  of  west  Florida. 

Cardium  serratum  var.  multilineatum,  n.  var. 
Cardium  lineaiym  Kftrlnt.  W.  1.  MarinvSh..  p.  U-k  1m;1:  not  of  (iniflin. 

Smaller,  more  nearly  roimd  than  the  tyjie.  The  smoother  anterior  and  posterior  areas  are 
distinctly  marked  oat  and  are  tawny  or  buff  coloreil;  the  rest  of  the  shell  is  dirty  straw  colored,  and 
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the  narrow  Hpaoea  botweim  the  soareely  (levelojHxl  rilw  are  pale  ]»rown;  the  beakn  are  purple,  clomle*!. 
The  interior  is  nuich  the  color  of  the  yolk  of  an  e^rj?,  with  pur]»lp  eloudings  at  the  («vitie8  of  the  lieaks;. 

Ix>nj?th,  40;  height,  45;  diameter,  32  mm. 

Mayajnuv,  HarlM)r,  l*orto  Kieo,  stations  ()()58  and  OOHl. 

OenuB  PSOTOCABDIA  Besrrioh,  1845. 

Sculpture  radial  anteriorly;  yxwterior  ar(»a  with  n'tieulate  or  Hpinone  wulptiire;  shells  thin  and 

usually  small;  foot  earinate. 

Protocardia  peraxnabilis  Dall. 

Canliuvi  pcramahil*'  Dall,  Bull.  Mus.  C^nnp.  Zool.,  <-Hm)»ri(l|?o,  ix.  p.  i;W,  1881:  Bull.  Miw.  Oomp.  Zool..  Cambridjrt',  xii. 
p.  269.  pi.  IV,  fiR.  7,  188<;. 

Shell  small,  slightly  inequilateral,  rather  thin  and  fragile,  inflated;  jiosterior  area  f»cuiptun»<i 
with  a  great  nundwr  of  fine,  radiating,  nearly  Hmo(»th  rihs,  the  sj^aces  lH»twet»n  them  lx*ing  slightly 
pitte<l,  the  whole  ])eing  coven^l  with  a  fhie  epidermis,  which  is  wuily  on  the  ril)s;  the  anterior  three- 
fifths  of  the  shell  is  sculpturt^l  with  equally  fine,  radiating  ribs,  and  these  an*  crossed  by  verj' 
numerous  somewhat  fainter,  concentric  ridges,  leaving  the  surface  everywhere*  minutely  lx»ade<i; 
boniers  of  the  shell  delicately  and  shari)ly  .»*errate,  not  gaping;  within  the  shell  the  outride  patterns 
of  sculpture  may  Ix^  i)lainly  sec»n.     Color  whitish. 

Length,  10;  height,  11;  diameter  9  mm. 

Mayaguez  HarlK)r,  Porto  Kico,  two  shells;  Aguadilla,  one  worn  valve. 

The  foot  is  ki>eled  lx;low  but  not  Si'rrate. 

Protocardia  tincta  Dall.     Plate  58,  fig.  4. 

Cardium  jiframnhiU  viir.  tinctum  l)all,  Bull.  Mus.  C'^nnp.  Zool..  CanibridKt'.  xii,  p.  270,  IHWi. 

Shell  small,  fragile,  nearly  e<juilateral,  consi(lenil>ly  infiatCMl;  posterior  area  scnilptured  with 
minute,  ratliating  ribs;  every  second,  Uunl,  fourth,  or  fifth  one  Invars  a  n»w  of  sharp,  elevate<l  s)>ine8 
or  scales;  the  spaces  between  tlu*se  ribs  arc*  crossed  ])y  <lelicate  ^lcales,  making  them  pitte<l:  the 
remainder  of  the  shell  is  s«'ulptured  with  very  finely  In'aded  ril)s,  as  in  1\  pemmahUis;  boniers  of  the 
shell  finely  and  sharj)ly  S4*rrate,  not  gai)ing;  outi^ide  scul]>ture  showing  faintly  within;  anterior 
laterals  showing  as  long  nn-hed  ridges  within,  entering  far  within  the  cavity  of  the  l^eaks.  Color 
whitish,  lH»autifully  tinte<l  and  <'l<)uded  with  pink  or  nnl. 

Ix3ngth,  l.*5;  height,  12;  diameter,  \)  mm. 

Mayaguez  Harbor,  Porto  Rico,  in  25  to  .SO  fathoms.     Quite  a  numlx»r  of  valves  wen>  taken. 

This  beautiful  form  is  crertainly  distinct  fn»m  /'.  p(rannihiiii<.  It  is  not  so  high  in  pn^portion  to 
its  width,  is  a  little  le.ss  inflated,  the  line  iM'twiHMi  the  two  an^as  of  wulpture  is  not  so  distinctly 
marked  out,  and  when  jH'r feet  it  has  the  s<'aly  sj)ines  on  the  p4)sterior  area  finely  developed.  The 
anterior  lat^'nil  ttn^th  are  diffen'Ut  from  those  of  /'.  ju'rnmtthUlH. 

Family  THYAvSlRlD^. 

OennB  THTA8IBA  Leaoh,  1818. 

Shell  thin  to subsolid.8u])globular,  earthy;  ]>eak8  turned  forwanl;  p<wterior side  f urrowwl ;  lunule 
absent;  ligament  j)lace<l  in  a  groove  in  the  hinge  line,  partly  external;  hinge  edentulous;  musi'ular 
imprcKsions  sujterficial,  elongatiMl;  ])a1lial  line  simple;  lH)rders  of  the  shell  close<l,  simple. 

It  is  (Vijptodtni  and  Ar'nius  of  authors. 

Thyasira  trisinuata  d'Orl)igny. 

Luchm  trhinuntn  <V()rbiKny,  Moll,  ("ubann,  n.  p.  :»(»,  pi.  xxvn.  tljfs.  46-49.  184fi. 

Cryptoflon  (A>rm»  Vorrill.  Am.  .lourn.  S<'i.,  in,  p. 287,  pi.  7.  Wk.  2. 18?2:  Trans.  Conn.  Aead.  Scl.,  ni,  p.  11,  pi.  1,  fig.  11  (not  of  8ax9). 

Shell  rather  small,  scarcely  subsolid.  inflated,  higher  than  long,  somewhat  pro<luctHl  at  the 
middle  of  the  base;  U^aks  high  and  nither  full,  turnwl  forwanl  over  a  feebly  develoi>e<l  lunule;  jxistXTior 
sloi>e  with  two  deej),  distinct,  nidial  groovtis;  surface  finely,  c()ncentrically  8triate<i;  ligament  lodged 
in  a  groove  in  the  i^lentulous  hinge;  back  cavitii»s  rather  deep.     Color  whit-e  throughout 

I^»ngth,  12;  height,  14;  diameter,  10  nun. 

Mayaguez,  Porto  llicro,  several  immature,  worn  valves,  which  appear  t/)  l>e  of  this  species. 

Thyasira  conia  n.  sp. 

Shell  small,  thin,  rather  compresse*!,  iniMjui lateral,  the  anterior  end  longer,  somewhat  impressed 
above,  the  [Kisterior  high  and  arcuate  al)ove,  abniptly  truncate  in  front,  base  rounded;  shell  white, 
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with  a  light  grayish  perioptraciim  and  sr)nii»  specimens  a  little  nisty;  pc»sterior  dorsal  fold  narrow 
and  pronounced,  hut  not  ven*  deep;  surface  covererl  with  a  fine  dustlike  granulation;  the  young 
proi>ortionately  more  elongatcnl,  interior  white,  dull,  with  a  p<^)lishe<l  margin  outside  the  mon*  or  less 
broken  and  irrt^gular  pallial  line;  ligament  elongate<l,  brown,  almf)st  internal,  set  in  a  d(»ep  sulcus; 
resiliuni  blai'kish,  short,  subumbonal,  set  on  an  (»l)s<'ure  i>rominence  on  the  hinge  line  in  each  valve, 
which,  if  the  resilium  were  lf»st,  would  ri'semble  ol>s<'ure  tei»th;  soft  j»arts  typical,  with  arl>ort»s<*ent 
visceral  ap|)endages. 

Ix»ngth,  (5;  height,  6;  diameter,  3  mm. 

Off  the  entrance  to  San  Juan  Ilarljor,  Porto  Rico,  in  :^10  fathoms,  sandy  nuid,  at  station  ()052. 

A  well-marke<l  sf»e<'ies,  t'asily  dis<Timinate<l  by  its  form  and  surface  from  any  other  among  the 
American  siKK'ies.     St»e  Dall,  Synoj>sis  of  the  Lucinacea.  ]»1.  xmi,  lig.  2.  VMM. 

Family  LUC IX 11X4:. 
OennB  CODAKIA  Scopoli,  1777. 

Codakia  orbicularis  IJnnn'Us. 

Vfnu*  nrbirularis  Linna:-a«».  Syst.  Nat.,  tnl.  x.  \>.  f»HS  17r>S. 

Lurina  tigfrina  Reeve.  C'on<*h.  Icon.,  vi.  i»l.  i.  fJp.  :i, !.*<.=*(),  not  of  Linnans.  iT.Ss. 

Shell  large,  sulK)rbiciilar,  rather  soli<l,  lenticular,  with  rather  low  but  sharj)  l>eaks,  which  are 
turned  fon^-anl  over  a  small  lunule,  with  a  shallow,  wi«le,  railial  i)osterior  furrow  and  nimierous 
radiating  ribe  or  narrow,  radiating  furrows  which  cut  the  surfai'e  into  ridges  of  different  widths;  the 
growth  lines  are  elevateii  into  tine,  concentric  ri<iges  which  leave  the  surface  somewhat  cancellatcnl; 
ligament  deejily  inset;  left  valve  with  two  radial  cardinals  an<l  two  low  anterior  laterals  separattnl  by 
a  deep  pit;  right  valve  with  tw<>  cardinals  and  a  single  anterior  lateral;  Ix^ak  cavities  rather  det»p, 
compressed;  anterior  muscle  s<"ars  long,  obli<|ue;  j>osterior  S4'ars  oval;  )>allial  line  dee]),  crenated,  <lisk 
rather  rough,  with  numerous  .«mall  pits.  CV»lnr  whitish  or  yellowish,  often  tinte<l  with  purple  on  the 
dorsal  bonier,  within  white  or  yellow,  f>ften  rich  purple  on  the  Ijonler,  espiH'ially  al>ove. 

liength,  80;  height,  70;  diameter,  ){0  nun. 

Puert<»  Real,  San  (ieroninio,  Hucares,  Mayaguez,  Porto  Ri<'o  ((iundlach) ;  AVt^t  Indian  region 
gi»nerally. 

A  tine  sjHM'ies  very  abundant  on  sandy  l>ottoni  in  shallow  water  throughout  the  AVt*st  Indian 
region  an<l  in  the  Florida  Keys.  It  is  close  to  tin*  Kji.«t  hulian  f.  ti/frrlmi,  but  is  not  so  strongly 
can(*ellate<1  or  so  nearly  orbicular  as  is  that  siK^i^ii^s. 

Sul)genus  .T.\<joxia   Recluz,  \StyM. 
Codakia  orbiculata  Montatru. 

Vmuji  ttrbiruffita  Montaisni,  Test.Brit.Piii)pl..p.42. 1^08. 

iMcina  perien  I^Amarck,  An,  san.**  Vert,  v,  p.  -MS.  isi.s;  Reeve,  Coneli.  Icon.,  vi.  pi.  x,  fiK.  X\1s.'m). 

Shell  suborbicular,  i necjui lateral,  comj^ressiMl,  rather  solid,  with  sharp  l>eaks,  which  are  turne<i 
slightly  forwanl  over  a  large,  indistinct  lunule;  ligament  j)artly  inmierstMl,  short;  surfm'e  covereil 
with  numerous  ra<1iating  ril)s  which  are  crosstnl  by  a  large*  nundn^r  of  con<^ntric  liner  ri<lgi»s;  thc^se 
ridgcng  sometimes  form  elevate<i  siiih^  where  they  cross  the  ril>s,  esi)ei'ially  on  the  anterior  and  |>o8terior 
portions  of  the  shell;  left  valve  with  two  radial  canlinals,  the  anterior  the  larger,  with  two  anterior 
an<l  two  j>osterior  laterals;  right  valve  with  two  cardinals,  the  iM>8terior  slightly  bilid,  with  one  anterior 
and  one  posterior  lateral;  l)eak  cavities  «leep,  compres.*»<Ml;  anterior  scars  long,  oblique;  iMjsterior  scar« 
oval;  cavity  of  the  shell  rough,  sometimes  showing  the  ribbing  of  the  shell;  bonier  ('renate.  Color 
whitish  or  vellowi.sh. 

I^ength,  13;  height,  12;  diameter,  5.5  mm. 

F^nsenada  Honda,  Culebra,  one  s|KH'iinen. 

The  l)eak8  of   this  s|H'cies  are  place<l  considerably  Unbind   the  ctMit«'r  of  the   shell,   which  is 

compn*sse<l  and  quite  nmgh. 

Codakia  portoricana  Dall. 

Cbtlnkin  {Jatftmia)  jtortnricattn  Dall,  Synopsis  <»f  the  Lneinat'rn.  j).  .v22,  pi.  xxxi.v,  liir.  •'..  p.mi. 

San  Juan  Harbor,  an<l  the  harlH)r  of  Mayaguez,  Porto  Rico. 

This  inconspicuous  little  sjKM*iesaj)jK'ars  to  Ik?  rare  and  comers  nean^st  to  Jntjon'm  rimtnta  d'Orbigny, 
than  which  it  is  mon'  tinely  and  evenly  sculptunxl,  Inisides  being  a  more  tumid  and  mtich  smaller  shell, 
measuring  not  over  8  nun.  in  length. 
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Codakia  costata  (rOrbiguy. 

Litrina  cottata  d'Orblgny,  Moll.  Ciibana.  li,  p.2a6,pl.xxvil,flg8,4(M2,l»46. 

Shell  Huborbicular,  somewhat  inflate<l,  rather  solid,  with  moderately  high  beaks  placed  jnflt 
behind  the  middle  of  the  hIicII,  and  turned  forward  over  a  small,  elongated  lunule;  surface  covered 
with  fascisulate,  radiating  ridges,  which  art^  often  alternately  lai^er  and  smaller;  these  are  croesed  by 
finer,  concentric  threads,  which  cause  the  shell  to  l)e  rough  and  finely  cancellated;  left  valve  with 
two  cardinals,  the  hinder  smaller,  and  two  anterior  and  two  jwsterior  laterals;  right  valve  with  one 
canlinal,  a  faint  |)osterior  ridge  that  extends  from  the  beak  to  form  a  lateral  and  one  anterior  lateral; 
lieak  cavities  deep;  anterior  scars  long,  somewhat  oblique;  iKwterior  scars  semicircular;  pallial  line 
deej),  somewhat  crenate<l;  interior  rough;  bonier  distinctly  serrate.     Whitish  or  pale  lemon  color. 

Length,  9;  height,  8;  diameter,  5  umi. 

Arroyo,  Hucares,  Porto  Rico,  one  valve  from  each  loi^lity. 

The  beaks  are  nearer  the  center  than  in  C,  pe^stlneUn^  the  shell  is  solider,  and  the  sculpture  is 
fascrisulatod.     It  is  the  Luc'ma  atUUlarum  of  Reeve. 

Codakia  pectinella  C.  B.  Adams.     Plate  58,  fig.  9. 

Lnrina pectinella  C.  B.  Adams,  Contr.  to  ( Vinch.,  p. 246, 1852. 

Shell  small,  short  elliptical,  inflated,  sul>solid,  with  full  beaks  placed  somewhat  behind  the 
middle  of  the  shell  and  turned  forward  over  a  small  lunule,  with  numerous,  radiating,  wider  and 
narrower  ribs,  which  are  crossed  by  a  great  numlx'r  of  concentric,  raised  threads;  the  ribs  are  almost 
wanting  at  the  anterior  and  posterior  ends;  left  valve  with  two  cardinals  and  two  anterior  and  two 
lx>sterior  laterals;  right  valve  with  one  canlinal,  one  anterior  and  two  jK>sterior  laterals;  anterior 
muscle  scars  somewhat  elongated  and  oblicjuc;  iMwterior  scar  oval;  interior  of  the  shell  roughened; 
border  crenatc.     Color  white  or  yellowish. 

Length,  7.5;  height,  8;  diameter,  4  mm. 

Mayaguez,  one  adult  valve  and  a  numlK»r  of  small  ones;  San  Juan  Harbor,  one  valve.  A  single 
alcoholic  si)e<'.imen  was  obtained  at  Mayaguez. 

The  species  is  now  figured  for  the  first  time  from  a  si)ecimen  name<l  by  Professor  Adams. 

OenuB  LUCIKA  (Brngui^re  1792)  Lamarck  1799. 

Shell  sulx)rbicular,  almost  e<iuilaterdl,  rather  thin,  concentrically  striata;  ligament  in  a  groove; 
lunule  short;  teeth  all  olwoli^te  or  rudimentary,  oft*»n  wanting. 

Lucina  chiysostonia  Morch. 

iMripen  chry9i>»loma  Miirch,  Yoldi  Cat.,  Ii,  p. 82, 185;^,  (Chemnitz,  Conch.  Cab.,  vil, flgH. 427-429. 

San  Juan,  Porto  Rico  (Gundlach). 

Morch  cites  this  name  as  of  Meuschen,  but  the  Museum  Cieversianum  uses  a  peculiar  nomencla- 
ture not  Linnean.  It  is  the  AumloiUia  allni  of  Link.  The  shell  is  rei'ognizable  by  its  large  siee  and 
mellow  orange  suffusion,  from  which  the  e4irly  conchologists  came  to  call  it  "The  apricot." 

Lucina  phenax,  n.  sp. 

Shell  small,  snborbicular,  inflatcil,  thin,  with  the  hinge  teeth  obsolete.  Color  white,  with  a 
grayish  papery  i)eriostra<*um  chiefly  in  evidence  near  the  margins;  beaks  polished,  proeogyrate,  with 
a  deeply  impressed,  rather  long  and  narrow  lunule  in  front  of  them,  especially  in  the  right  valve;  disk 
sculpturetl  by  rather  distant,  evenly  spaced,  low,  concentric  elevated  lines,  which  become  more  or  less 
lamellose  near  the  hinge  margin,  and  m()rt>  crowded  toward  the  l)ase;  interior  of  shell  white,  not 
punctate,  hinge  margin  narrow  with  no  tra<*es  of  laterals,  and  only  a  trat»  of  an  obsolete  cardinal 
tooth;  margins  thin,  smooth. 

U»ngth,  9;  height,  8;  diameter,  5.5  mm. 

Station  60<)2,  Mayaguez  HarlK>r,  Porto  Rico,  in  80  fathcmis,  sand;  also  in  San  Juan  Harbor,  at 
station  6054,  in  5  fathoms. 

This  shell  has  a  dccc])tive  likeness  externally  tx)  a  young  Phacohlfjf  peiutylvanicuSf  but  differs  from 
it  in  itH  edentulous  hinge  and  thinner  valves.  It  is  figured  by  Dall  in  the  Synopsis  of  the  Lucinaoea, 
pi.  XL,  fig.  3. 
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Oeniu  ]CTBT£A  Tnrton,  1822. 

»a  pristiphora,  n.  h]>.     Plate  nOj  fign.  4,  i\. 

Shell  Bmall,  solid,  white,  mtHlerately  ronvex,  with  Biiiali,  roiiHpicuouH  Ijeaks;  snrfa<*e  of  the  lx.»ak8 
nearly  smooth,  the  remainder  of  the  diHk  wiilptiin^l  with  fine,  eonet»ntri<',  cK»He  net,  rather  uniform 
lamelUe,  whieh,  toward  the  hinjje  line  at  ea«'h  end  of  the  shell,  lieet^une  niori*  elevate<l  and  H|»arper; 
at  hinge  line  thew  lamellae  in  j>erfeet  siHTimenH  are  pHKlm-e^l  into  little  triangular  proj^vtionn,  whieh 
form  a  gaw-like  s(*rie«i  along  the  hinge  line;  lunule  lanceolate,  very  Hinall  and  narn)w;  interior  of  dink 
panctate;  lateral  and  cardinal  tt»eth  mfnlerately  <levelof)e«l,  inargins  finely  radially  striate  ar  Hni<M>th. 

Length,  7;  height,  7.5;  diameter,  4  mm. 

Mayaguez  Harlxir,  Porto  Rico,  at  station  6(K>2,  in  IW  fathoms,  sand;  als<j  in  San  Juan  HarU^r  in 

45  fathoms,  at  station  123. 

OenuB  PHACOIDES  BlainTiUe,  1825. 

Shell  suborhicular,  white,  solid,  ('oneentriirally  lamellate<l  or  si'ulptured,  and  often  having  radial 
or  oblique  sculpture;  Ix^ks  compressed;  manrins  smooth  or  cremilate;  hinge  teeth,  2.2;  laterals,  1.1 
and  2.2,  or  obsolete;  musinilar  imj)ressionH  rugose,  the  anterior  elongated  within  the  pallial  line; 
ombonal  area  with  an  oblique  furrow. 

Phacoides  pectinatus  Cirmelin. 

Teainapeeiinaia  Gmelin,  Syst.  Nat.,  vi.  p.  3286.  No.  41,  1792. 

LmeifMjamaicfnsUt  I>imarck,  An.  sanw  Vert.,  v,  p.  539, 1818:  Rt-eve,  CNmch.  Icon.,  vi,  pi.  n,  flir>».  7,  <i,  h,  IH.'tO. 

Shell  sulxirhicular,  s*«rcely  inflated,  rather  solid,  sculpture*!  thntughout  with  conivntric  riilges, 
which  are  sometimes  close  and  irregular  and  at  other  times  widely  si>aced  and  lamellar;  l>eaks  rather 
low,  turned  forward  over  a  small  lunule;  ligament  |>artly  immerse<l  in  the  hinge  plate;  there  is  a  wide 
imdiating  furrow  l>eginning  at  the  lunule  and  ending  in  front  in  a  detMde^l  sinus  at  the  e<lge  of  the 
shelli  and  there  is  a  radiating  i>o8terior  depression  just  l)ehind  the  jK>sterior  ridgt^;  left  valve  with  two 
small  oblique  cardinals,  which  are  sometimes  faint  or  wanting,  with  two  anterior  laterals,  the  lower 
the  larger,  and  two  verv'  small  remote  posterior  laterals;  right  valve  with  oneol>li<|ue,  small  canlinal, 
which  may  be  feeble  or  wanting,  with  one  anterior  and  one  posterior  lateral;  cavity  of  the  shell  often 
radially  rugose  and  slightly  pustulose;  anterior  muscle  scars  long,  narrow,  an<l  rather  smooth; 
posterior  scars  oval.     Color  dirty  white  or  pale  salmcm,  within  and  without. 

Length,  55;  height,  50;  diameter,  30  mm. 

San  Juan  market,  iSan  Ant^mio  Bridge,  San  Juan,  Quebrailillas,  P<irto  Rico  (Gundlach) ;  West 
Indies  and  Florida;  abundant  in  shallow  Imvs,  on  sandv  nniddv  l)ottom. 

Subgenus  Here  Gabb,  lS6t>. 

Phacoides  pensylvanicus  Linnaeus. 

VenuM pentylmnica  LinnaeuB,  .*<yMt.  Nat.,  c<l.  x,  p.  6w,  175H. 
iMcinapenneyivanica  Reeve,  Coneh.  Iw^n.,  vi,  pi.  vi,  fig. 29,  INtO. 

Shell  suborbicular,  infiate<l,  solid,  with  rather  high,  sharp  lieaks  tunie«l  forwanl  over  a  large 
lonule,  with  a  distinct  radial  i)osterior  furrow,  which  ends  in  a  sinus  al)Ove  the  Iwse;  epidermis  raised 
into  numerous  concentric,  elevated  lamime,  the  outer  e<iges  of  the  laminae  develope<l  into  wide, 
reflexed  fimbriations;  ligament  mostly  imlxMlded;  left  valve  with  two  elevated  cardinals  and  one 
anterior  and  two  posterior  laterals;  right  valve  with  a  bifid  cardinal,  a  high  anterior,  and  double 
posterior  lateral;  anterior  and  posterior  sr-ars  elongate*!;  cavity  of  the  shell  nnigh,  sometimes  pitte<l, 
having  a  diagonal,  impressed  line  running  from  near  the  liase  of  the  ligament  toward  the  anterior 
base.     Color  white  throughout,  the  epidermis  lH?i*oming  brownish  in  old  shells. 

Length,  54;  height,  53;  diameter,  40  mm.     Mayaguez,  Porto  Rico,  a  numl)er  of  young  valves. 

The  outline  from  the  beaks  to  the  anterior  jn^int  of  the  shell  is  nearly  straight  or  slightly  incur\-ed 
as  a  resolt  of  the  deeply  impresse<l  lunule. 

Section  CAVnUCIirA  Fiaeher,  1887. 

Phacoides  trisulcatus  Conrad,  var.  blandus  I)all.     Plate  58,  fig.  13. 
iMdna  triauleala  Conrad,  Am.  Journ.  .S<:i.,  n.  s..  i.  p  ICM.  IMC. 

Shell  obliquely  .^^ubtriangular,  higher  than  long,  with  the  lx.»aks  placed  behind  the  center, 
ccmsiderably  elevated,  and  arche<l  forwanl  over  a  decidt^Uy  det^p  lunule;  ligament  short,  nearly  buriiHi; 
there  is  a  shallow  radial  furrow  on  the  jxwterior  slope;  surface  finely  ctoncentrically  ridge<l,  also  with 
three  or  four  deeper  sulci  generally  having  traces  of  radiating  grooves  which  do  not  cut  to  the  bottom 
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of  tin*  t:(>ui!eiitric  ridden;  left  valve  with  two  winlinaln,  two  anterior  and  two  j>astorior  laterals;  right 
valve  with  two  e^inlinals,  one  anterior  and  one  ]x>Hterior  lateral;  l)eak  eavities  ni<Klerately  deep. 
(V»h>r  white,  yellowish,  or  salmon. 

I^i^njrth,  12;  height,  l.'J;  diameter,  H  nnn.     Stin  Juan  Ilarl)or,  Porto  Kieo. 

The  dt^ep  sulci,  usually  thrtu*  in  nundn^r,  s<?t»m  to  indicate  resting  stages.     The  typical  trit<idmtnj< 

is  11  Mi<x*ene  fossil. 

Subgenus  Lrci.NiscA  l>all,  11H)1. 

Plicu:oides  muricatus  S|)engler. 

TfUiiut  vinricata  SiMriiKlor,  Skrift.  Nat.  Selsk..  171IS.  \k  120. 

Luritiit  ^<♦•*|/»m  LtiiiiHrck,  An.  s»u»s  Vert.,  vi.  !>.  .M2. 1S11»;  Kot'Vi*,  i'oiifli.  Iiim.,  vi,  pi.  vni,  t\K.  45,  IK'io. 

Shell  sulH»r])icular,  compressiMl,  rather  solid,  slightly  truncate<l  jK>steriorly,  with  nuinen>UH 
radiating  hjws  of  ridges  alternately  larger  and  smaller,  the  larger  an<l  sometimes  tlie  smaller  rows 
lK»set  with  elevattnl,  prickly  scales;  heaks  {K)int4Hl  forwanl  and  having  a  few  concentric  lauielhe;  lunule 
small;  left  valve  with  two  cardinals,  two  anterior  and  two  iH>Hterior  laterals;  right  valve  with  two 
nmlinals,  the  anterior  hitid,  with  one  ant^'rior  and  one  i>osterior  lateral;  anterior  muscle  scar  long; 
jM>sterior  scar  oval;  bonier  creiiateil.     C<dor  white. 

lAmgth,  18;  height,  12;  diameter,  4  nun.     Mayaguez  llarlx)r,  Porto  Rico. 

Suljgt^nus  Li'ciNOMA  Dall,  11K)1. 
Phacoides  radians  Conrad. 

Ltuiua  radiani*  <"(HirKd,  Aiii.Joiirii.Sri.,  .xi.i.  p.  ;U7,  \M\. 

Lnn'itii  ruflhiUi  Coiinul.  Fiw.  Medial  TtTt.,  p.  70,  pi.  xi., !!«.  W,  IMft. 

Shell  sulM»rbicular,  subinHate*!,  rather  solid,  with  nuMlerately  high  In^aks,  which  are  turned 
forwanl  over  a  dwp  lunule;  surface  everywhert»  covchmI  with  nyular,  concentric,  fine,  threa^llike 
ril)s,  and  these  are  cut  by  faint,  ra<1iating  dei)n»ssion8;  left  valve  with  two  radial,  comi)re-sseil  canlinals 
and  a  finable  antt^ior  latA^nil  at  the  base  of  the  lunule;  right  valve  with  one  compressinl  canlinal,  which 
is  sometimes  slightly  ])itid;  beak  cavities  UKMlcmtely  <kv]),  compresstni;  anterior  nuiscle  Si^r  oblicjue, 
rather  clongattnl;  jMisterior  s<'ar  oval;  i»allial  line  deep;  lM>nler  of  the  ehell  crtMiate.    Color  white. 

Length,  18;  height,  17.5;  diameter,  10  nnn. 

San  (ieronimo,  Porto  Rico,  two  worn  valves. 

OenQB  DIVABICELLA  von  Marteni. . 
Divaricella  quadrisulcata  d'Orbigny. 

Liiriun  iimiiirimilrdhi  i\'i  >rliiKny.  Voy.  Am.  Mor.,  p.  58-1, 1W6:  Moll.  Ciilnum,  n.  p.  21M,  pi.  XXVn,  Aki*.  :M-3i»,  IH.'VS. 

Shell  nearly  orbicular,  the  b(»aks  projecting  Imt  slightly  alM>ve  the  gt»neral  outline,  8uhs<ilid, 
somewhat  inflated,  with  a  very  small,  im])erfectly  develojH'<l  lunule;  surface  s<'ulptureil  thn>ughout 
with  rather  sharp  clH^vron-shainnl  ridges  whose  most  elevate<l  i)oints  are  in  a  line  nuniing  from  the 
lH»aks  to  a  little  in  front  of  the  middle  b;ise;  iK'sides  it  is  markiMl  with  faint,  c<uurentric  gn>wth  lines 
and  somewhat  stronger  rest  lines;  ligament  nearly  imlHHl(U*d  in  a  groove  of  the  hinge;  right  valve 
with  a  divi<led  cardinal  and  a  feeble  one  in  front  of  it;  left  valve  with  two  canlinals;  lati^rals  wanting; 
Inirders  of  the  shell  finely,  often  feebly,  crenulate.  The  shell  is  whit^i  throughout,  covered,  when 
perfectly  fresh,  with  a  thin,  straw-colore<l  ej»idermis. 

lA*ngth,  25;  height,  24;  diameter,  14  nun. 

llucares,  Porto  Rico,  one  young  worn  valve. 

Very  close  to  I>.  dcntntii  \Vo(h1,  which  has  dee|HT  ri*st  marks  and  is  strongly  dentate  at  the  rest 
l)erio4ls  and  on  the  edges. 

Family  CYRENELL1D;E. 

OenQB  GTBENOIDA  JoanniB,  18S5. 
Cyrenoida  americana  Morelet.     Plate  5H,  fig.  5. 

Viji't  noi'ltK  (iiiit  rimiiHH  M<»rt!lel,  Test.  Nov.,  ii,  i).2<i.  1K.'>1. 

Ctjri  iifihi  aim  rivann  Sliiittlewortli.  I)ia^n.  Nuiier  Moll..  N«>.  Vii,  p.  1<kJ,  1S54. 

One  specimen  in  the  V.  S.  National  Mustjum  collec^tion  was  contributed  by  Walton  from  Aretrilx), 
Porto  Uico,  being  part  of  the  material  from  which  the  sjiecies  was  described.  It  was  first  discovered 
at  the  Isle  of  Pines,  near  Cuba. 
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Family  DIPLODONTII).^. 

Oenu  DIPLODOHTA  Broun,  18S1. 

Shell  Hiil«>rl)kMilar,  rather  thin,  wliite.  tiuuvntrirally  striate,  without  a  liinule;  hiiijre  with  two 
canliiialn  in  eai'h  valve,  the  |»ot«terior  in  the  rijrht  and  the  anterior  of  the  left  hili<l:  lateral  teeth 
wantin};;  niuseiilar  impreB^ionH  oval,  elon;rati*<l;  margins  of  the  shell  sni<joth. 

SectioB  DIPLODOHTA  s.  s. 

Diplodonta  nucleiformis  Wauiier. 

Jfyj(i«i  HHcl*  iftirmiif  Wa^iu-r.  Joiini.  ArH«l.  Nat.  Si-i.  riiiln..  vill,  \*.  .'>2.  pi.  I.  fiK.  4.  l>v>. 
f^htrtn  i^phitrini  H.r.  U-a.  Tnin>.  Am.  rhil.S<K-.._Hl  mti*'.-.  ix.  |>.'J41.|i1.  xx.xiv.fig.j:!,  1*^15. 

Maya^uez  HarlHfr,  IN»rto  Hieo,  at  station  fMkHL'.  in  IM.)  fathoms,  san<l,  and  off  Culehra  Island.  Abm 
at  St.  Thomas  an<l  northwani  to  the  vicinity  of  Ca\H'  Hatteras,  North  Can.ilina,  in  15  to  52  fathoms; 
foffiil  in  the  Mioeene  and  uj»|>er  (>li^<xvne  of  the  eastern  I'nite^i  Statii?. 

Section  PHLTCTIDSKKA  Dall.  1898. 

Diplodonta  notata,  n.  s|>. 

Shell  snl»orl)ifnlar,  with  rather  hi^rh,  nearly  ivntral  l»eaks,  seareely  intiate<l;  surfac-e  with  very 
delicate  ^n>wth  lines,  minutely  pitte<l  thn»u;rhout  exivptin^'  in  the  umlM»nal  rej^ion:  left  valve  with 
two  canlinal.s,  the  hinder  eompresse*!,  the  anterior  triangular  and  divply  hitid;  rijrlil  valve  with  the 
hinder  tooth  bifid  and  the  anterior  compresse*!:  liiirament  alm(»st  wholly  internal,  narrow:  mus4'le  s<^^irs 
somewhat  elonjnile<l;  interior  rather  sni(K>th.     (.'olor  white. 

Length,  9;  height,  S.5;  diameter,  .S.5  mm. 

Mayaguez  Harb«)r,  Porto  Rico,  one  i»air  and  a  single  valve.     It  ningi*s  from  Maret».  Florida,  south 

to  Porto  Rie<^. 

Diplodonta  puncturella  I  hill. 

Diitl*tfitmtti  pmniiirtUn  Ihill.  TrHii>.  Waum-r  Inst.,  ill.  |>.  ll>:i.  pi.  Xl.v.  rtif.  Jf..  VJWK 
San  Juan  llarlMtr.  Porto  Kieo;  also  .Tamaieii. 

Family  CHAM1IK4:. 

Oenns  CHAMA  iLinneai)  Lamarck.  1799. 

Shell  attaeheil,  irn»gular,  ine«iui valve,  thi«k;  luMiks  s)>iral  or  sulit<piral,  that  of  the  fixe<l  valve 
always  the  longi*r:  surfatv  laniellate<l;  the  fnn'  valve  o|ii*n*uliform,  slightly  convex,  somet in ii-s  right 
and  sometimes  left;  hinge  thick,  I  rearing  an  anterior  gro<»ve,  an  ohli«]Ue.  arcluMl  cardinal,  and  an 
oblique,  straight  furrow;  lixe«l  valve  more  convex  and  larger  than  the  other;  hinge  plate  thi<-k,  with 
one  strong  anterior  cardinal  ami  a  curve«l  jMisterior  tooth:  Iwrnler  of  the  valves  crenate*!. 

Chama  mocrophylla  <.imelin. 

Chamvi  mnrntitfi;tf/n  <iiiK'liii. S>>t.  NhI..  [•. XflM.  IT'.rj;  < 'h«>iniiit/. Coiirli.  i 'ab..  vii. p.  1 VJ. pi.  i.ii.  flu>. /»14.  Mr 

Quebradillas,  Porto  Rii*o  (<iundlacli). 

Chama  sarda  Reeve. 
Chama  mnUi  Kii.-vo.  ruiich.  Inm..  iv.  pi.  vii.  fi^.  10.  1M7. 

Shell  small,  somewhat  orbicular;  attacheil  valve  ileejier  than  the  free  one,  irn»gular:  surfa^-e 
bearing  sulxviucentric  n»ws  of  wavy  strales,  white,  clou«U*<l  with  brown  and  white,  crims«in  and  white, 
or  crimson,  the  upper  valve  often  having  curvt^l  ratiiating  rays  of  re<l  on  a  white  ground;  ligament 
shdrt,  cur\'e«i;  left  valve  with  an  anterior  t<M.»th,  liehind  which  is  a  pit;  right  with  an  anterior  pit  and 
behind  it  at4N>th;  teeth  blunt  and  rounde«l:  l>eak  aivity  of  the  lower  valve  deep,  that  of  the  upjK^r 
valve  often  dt»ep:  muscle  si-are  rather  long:  Ixmler  faintly  crt»nate. 

I^^ngth,  27;  height,  30;  diameter,  28  mm. 

San  (ieronimo,  Mayaguez,  San  Juan,  Porto  Uico:  Vie«jUi*s;  nnjstly  yoimg  and  worn  valves. 

This  si)e<'ies  is  much  smaller  than  f.  murmphi/Wi,  and  may  giMienilly  K*  distinguislie«l  by  its 
different  and  often  Ijeautiful  color  (Mitterns  an«l  the  crimnjn  and  white  staining  of  the  free  valve. 
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8u)>geiuiH  K/C'iiiNot'iiAMA  Fiwiier,  1887. 
8hell  nearly  r(»j^iilar  ami  eqnivalve,  attac'heil  when  youn>(  by  tlie  right  valve;  liiuiile  large. 

Chama  arcinella  LinnjeuH. 
Chnma  nrcimlln  LiniiaiiN.  Syst.  Nat..  t><l.  xii.  i».  1139, 1767;  Reeve,  Conch.  leoii.,  iv.  pi.  v,  fig.  '.»>,  a,  b,  1^^6. 

Shell  Boiiiewhat  tjuadraU^,  inflated,  Holid,  nearly  eqnivalve,  with  the  l)eak8  enrve<l  forward  over 
a  large,  wide  Innnle;  ligament  partly  hnricnl;  snrfatre  covere<l  with  very  eoarse  grainilation»  or  Hiuall 
pustules,  often  arrange<l  in  rows,  and  having  from  eight  to  twenty  <'urve<l,  radiating,  more  or  lesp 
spinose  ribs;  left  valve  with  one  eurve<l  canliual,  in  front  of  which  is  a  wide  pit  with  small,  radial 
erenations  within  it;  right  valve  with  a  large,  sculpturtnl  eanlinal,  which  tits  into  the  pit  of  the  left  valve; 
anterior  muscle  scar  elongated;  i>osterior  war  oval;  Iwak  cavities  deep  or  shallow;  border  of  the 
valves  i!renate.     Color  white  without,  whiti*  or  jmrple  within. 

Ix?ngth  of  a  large  shell  without  the  spinels,  43;  height,  40;  diameter,  30  mm.  Same  shell, 
measuring  over  all,  length,  53;  height,  55;  <lianieter,  40  mm. 

Mayaguez  Ilarlmr,  Porto  Rico,  a  numl)er  of  valves. 

The  shell  is  attached  when  young  by  the  right  valve  in  fnmt  of  the  l)eak,  generally  to  a  piece  of 
shell  or  to  a  8iH»cimen  of  its  own  8i>ecie8.  Usually  Iwfore  it  Inn'omes  adult  it  is  detached,  but  still 
carries  the  scar  or  a  fragment  of  the  object  to  which  it  was  fastene<l.  Reeve  figures  a  cluster  of 
si>eidmens  of  this  siH^des  attached  to  each  other.  The  nepionic  shell  is  crimson  or  brown,  unattai*hed, 
and  distinctly  carditoid. 

Family  VESICOMYACII)^. 

OenQB  VESIGOMYA  Dall,  1864. 

Shell  small,  sm(H>th,  or  concentrically  striate;  hinge  like  that  of  MeUHnrdia,  but  without  lati^ral 
teeth;  epidennis  iM)liHhe<l;  ]>eaks  moderately  prominent;  lunule  cinmmscril)e<i  by  a  groove. 

Mr.  Smith,  of  the  Hritish  Museum,  has  n»moved  this  group  from  the  vicinity  of  the  original 
(hUofftrdia  which,  ac<'ording  to  his  observations  and  those  of  Sowerby,  would  belong  to  Cnnjatiit 
Roimier  and  l)e  place<l  in  the  VituTidu'.  As  the  gill  of  Vemcomija  is  remarkably  distinct  in  structure 
from  any  of  the  Vnierithe  an<l  indicates  that  it  nmst  lx»  placet!  in  a  distinct  family,  the  family  name  is 
here  moilifie<l  to  accord  with  the  i>resent  arrangement,  having  previously  lx)t»n  used  as  Callocardiidw. 

Vesicomya  pilula  Dall. 

Dilthxhwta  pUtda  Dall,  Bull.  Mus.  C'omp.  Z<k>1.,  ix.  p.  136, 1^W1. 

Callttcardia  (  Vfgicomi/a)  pilula  Dull,  Blako  Keport,  pt.  i,  p.  274,  pi.  viii,  tig.  1»,  18s<». 

A  few  broken,  worn  valves  of  this  s|H»cieH  were  obtaine<l  at  Mayaguez. 

Family  PLEUROPHORID^. 

OennB  GORALLIOPHAOA  Blainville,  1824. 

Shell  irregular,  oblong,  oval,  or  sulx-ylindrical,  raye<l,  smooth  or  lamellar,  very  inequilateral, 
thin;  anterior  si<le  short;  iM)sterior  end  inflate<l;  be^ks  rather  prominent;  hinge  with  two  oblique 
cardinals  in  each  valve  and  one  i)Osterior  lateral;  ])allial  line  with  a  wide  but  shallow  sinus. 

Coralliopliaga  corallioplia^a  Gmelin. 

rhama  cvrntliophaya  Ginellii,  Syst.  X»it..  p.  Xi(»r>,  1792:  ('hemnltz,  Conch.  Cat.,  X,  p.  iVi9,  pi.  172,  figH.  1G73,  1674;  Blainville  Man.. 
pi.  7t>,  fig.  3.  IKi.'i. 

A  fragment  of  a  bivalve,  conj^isting  of  tlie  l)eaks  and  a  small  jiart  of  the  valves,  wliich  may  be 

this  Hi>ecies,  was  obtaineil  at  Puerto  Real,  Porto  Rico.     It  is  common  in  croral  throughout  the  West 

Indies. 

Family  CRASSATELLlTIDiC. 

Oenni  GBA88ATELLITE8  KrUger,  182S. 

Shell  (Mjuivalve,  s<^lid,  subtriangular,  with  a  distinct  lunule;  resilium  in  an  internal  groove; 
hinge  usually  with  three  canlinals  in  the  right  valve  and  two  in  the  left;  a<lductor  muscle  sclirs  deep 
and  roundtMl.     It  is  CrdHHatdla  of  authors,  but  not  of  I^marck,  1799. 

Subgenus  Chahsixklla  Cruppy,  1874. 

Shells  siiiuU,  com  pressed,  subtriangular,  with  two  cardinals  in  each  valve,  the  jMiSterior  one  often 
obsolete. 
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Crassatellites  ^uadelupensis  d'Orbijrny. 

OrfumUHta  ffuoftrlHpftuti*  iVOrhiKuy,  Moll. Ciibana,  ii.  p.'isO.pl.  xxvii.fiir^.'Jl-jri.lM.S. 

Shell  Biimli,  Hoinewhat  inetpiilateral,  iri\*giiiarly  triangular,  rather  Holid,  emiipreHHtHi,  with  f»liarp, 
hijrh  l)cakH,  which  are  eiir\'e<l  plijjhtly  1iai*kwarcl  over  a  lonj?  ewutrhe«ni;  Itimile  lonjj  ami  shallow; 
tjurface  with  a  few  ituieentrie.  raiHe<i  lamina^,  left  valve  with  two  iranliiials  and  a  {Ninterior  lateral  with 
a  deep  gniove  alH»ve  it;  right  valve  with  two  i-anliuals  aii<l  a  lon^r  anterior  lateral  with  a  deep  >rn>ove 
alwve  it.     Color  whiti.*<h  or  brown,  soiuetinieH  variegated. 

Length,  4;  height,  li;  diameter,  L5  mm. 

Mayaguez,  Porto  Rieo,  four  worn  valveH. 

The  |M.)steri<»r  don^l  side  w  longer  than  the  anterior  dorsal  Hi<le,  and  its  (»utline  is  incurved. 
There  are  eight  or  ten  concentric  lamellH."  on  a<hilt  shells. 

Crassatellites  martinicensis  d'Orhigny. 

CramUtUa  uMrtifiirnwif  tVOrhigny,  Mull. ('uInuih.  ii.  \k 'ins, pi.  x xvii.  fiK^- '21-23. 1M5. 

Shell  very  small,  with  high  shar])  l)eaks,  the  anterior  and  iMKtterior  s1o|h.>s  straight  from  the  lieaks, 
the  two  standing  at  a  right  angle  with  each  other,  coinpressetl,  the  liasal  line  frf»m  the  lower  end  of 
the  anterior  and  fKisterior  sloi)ee  well  roun«le<l;  surface  with  eight  to  ten  raistnl,  sharp,  comvntric 
laniellH?,  sometimes  ornamented  with  a  few  feeble  brown  rays;  hinge  much  as  in  (.'.  tjuadelufteuM*. 
Color  generally  whitish. 

liength,  2.25;  height,  2;  <liameter,  1  mm. 

Mayaguez,  a  numl)er  of  valves. 

In  C.  f/iiftdeifijHitJ^is  the  outline  nf  the  anterit»r  dorsal  truncation  is  a  little  convex  and  that  nf  the 
IKiHterior  dorsjil  tnincation  is  njncave.  In  <\  mnrtinlreiutii*  lM>th  outlines  are  straight,  and  the  shell  is 
more  nearly  e«|uilateral. 

Order  AXOMALODESMACEA. 

Superfamily  POBOMTACEA. 
Familv  CUSPIDAKIID^. 

OenoB  CirSPIDABIA  Hardo,  1840. 

Shell  small,  c<irbuliform,  rostnite,  sm<K»th  <»r  s<'ulpture<l,  the  radial  sculptun*,  if  any,  pre<iominant. 
Gills  olj«*olete,  and  their  rtMunaiits  seated  on  a  muscular  septum  lietween  the  jierivisit^ral  ami  anal 
(*hainbers. 

Suligenus  Ci:si'id.\ri.v  s.  s. 
Shell  smooth. 

Cuspidaria  obesa  l»ven. 
AVarra  tjhcMi  Lovea,  Jii«l.  Mi»Il.  S<'«inl..  p.  I\  l^lfi:  <  J.  O.  Sai>.  Moll,  Ri-jj.  .Vrrt.  Ni»rve«:..  \k  vi,  [»1,  fi.  flR.  4  n-^. 

Mayaguez  HarlNir,  Porto  Rico,  at  station  f)0)2,  in  ,*U)  fathoms,  Simd;  a1.s»  at  Rar1»ados,  ](N)  fathoms, 
and  at  many  IcKtalities  in  the  North  Atlantic  ami  an-tic  seas,  c<»mmon1y  in  din.*[»  water.  The  pn«ence 
of  this  shell  and  a  numlvr  of  others  in  comjmratively  shalhnv  water  of  high  temi)erature  (75.8®  F. )  is 
one  of  the  surprises  affonle<l  by  this  collection. 

Suljgenus  Cakdiomv.v  A.  Adams. 

Shell  with  radial  sculpture. 

Cuspidaria  perrostrata  I)all. 

Ciupidaria  jtt:rrw4ratn  DhII.  Blnkv  ReiKHt.  Biv.,p.2'J6,i)l.ii,  !i».'s.:i<i.:Vi.  I>on1. 

Mayaguez  Harlwr,  Porto  Rico,  in  30  fathoms,  at  statitui  ()(i«2. 

Cuspidaria  costellata  I><*shayes. 

OtrhuUi  nnfiiUatn  iH^shayc.s.  Explor.  Sci.  Morvr.  G«''ol.. p.^t*.  pi.  vii.  tlu!*.  l-:i.  IsiT. 
fi^iKi  altcnutta  dOrbitrny,  Moll,  CnlMina.  ii.  p.  JNi.  pi.  xxvii.  tijfs.  IT-JO.  1M\ 

With  the  last;  also  northwanl  to  North  (^arolina,  in  the  .Minliterranean,  etc. 

F.  C.  B,  1900-32 
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Cuspidaria  omatissixna  d'Orbi^^y. 

Sphtna  ftrtintwitna  d'()rt>igiiy.  Moll. Ciihaim,  ii, p. 2H(i, pi.  xxvii,  flffR. lS-16, 1H45. 
Xetera  coMdUi  Biish,  Trans.  Conn.  AcAd.,  vi,  pt.  ii,  p.  472,  pi.  xi.v,  fig. 21, 188ft. 

Maya^M»z  Ilarl)<)r,  INjrto  Rico,  at  station  (iOH2,  in  30  fathoiuH;  alno  at  St.  Thomafl,  (Tua<leloniH% 
Martiniijue,  and  Culja  («rOrbij^ny),  and  northward  to  C^ajw  Hatti»ra8,  North  Carolina. 

Family  VEKTlCOKDIll)^. 

Oenni  VEBTICORDIA  Wood,  1844. 

Sul)>^'nus  TRKioNi'UNA  <rOrbigny,  184*'). 

Shell  foniprwwe*!  laterally,  nniall,  very  pearly,  HnlK)rl>i('ular,  with  a  few  very  Htronj;  arcuate  radial 
rilw,  granular  Hurfai*e,and  diH>p  lunule;  <>H8iculuin  long  and  narrow. 

Verticordia  omata  d'Orbigny. 

THffonuiimi  onuUa  d'Orbij^ny,  Moll.  CulN&na.  ii,  p.  292,  pi.  xxvii,  figR..S(M)3,  184ft. 
Vfrticordia  atlntn  Verrill.TranH.Conn.  Arad.,  v,  \k'iM.  1884:  vi,  pl.xxx,  ^k^.9,  9«i. 

Mayagnez  Harlxjr,  l*ort4)  liieo,  at  ntation  6()()2,  in  110  fathoinn,  Han<l;  al»oat  Barl)ado8,  Cuba,  FIori<la, 
and  north  to  Marthan  Vineyanl,  Ma»*HachnH(^ttK,  and  in  Japan,  California,  and  the  Mediterranean. 

Superfamily  ANATINACEA. 

Family  LYONSIID^. 

OenQB  LT0N8IA  Tnrton.  1822. 

Shell  thin,  jK*arly,  longtT  than  high,  intHpiivalve,  ineciuilateral,  tnineat^Vn^hind;  hinge eileutnlons, 
with  the  ligament  in  a  huIcuh,  and  a  large  lith<»deHina;  i>allial  ninus  ul)H<!ure,  angular. 

Sul)gtMuiH  Kntoi)esm.\   rhilippi,  1H45. 

Shell  with  a  wtrong  iK»rioHtnn'uin,  gaping  behin<l,  the  anterior  end  nhort,  the  Hurfaee  without 

niitable  radial  wulptun*. 

BMtion  EVTODESKA  s.  s. 

Shell  larg<*,  coarHi*.  ojwujue,  irnyular,  nt»Htling,  HulMpiadrate,  with  a  very  large  lithodennia.  Tyi»e, 
H.  chilnm-  Philippi. 

BMtion  PHUJPPnrA  Dall.  1901. 

shell  Hinall,  thin,  indinhiMl,  very  intM|ui lateral,  anterior  end  attenuattNl,  very  nhort;  gaping  l)elow, 
(•oinpn»sHe<l  iK'hintl,  (*oninienHal  with  Hi>ongeH  or  coniiH)uii<l  a.seidiant4.     Typt>,  L.  Itenna  d*()rbigny. 

Thi»  Ih  a  wnall  but  jKHniliar  grouj)  which  often  shows  rt)lor  [tainting,  which  the  other  .^^ectioiw  (»f 
Ijijtmmi  do  not.  A.  pirla  (iray,  A.  diaptmna  CarjK»nter,  ami  L.  infiaUi  Conrad  are  alwj  probably 
referable  t4>  it. 

Lyonsia  beana  dM  )rbiguy. 

Li/oit«ia  bf-ana iV{)Thit;ny,  MolLCuhana,  ii.  p.  225,  pi.  xxv,  Hk"-  2t>-28.  IM.V 

Vie<|UC»H;  also  (/uba  an<l  other  inlantln  of  the  Went  IndieH,  antl  north  to  North  Carolina. 

It  i8  prolwible  that  d'Orbigny  intended  to  name  this  Hj)etrit«  aftt»r  M.  Beau,  who  collec^te*!  it,  but 
the  name  ia  »\)e\\ed  in  his  text  as  alcove  and  also  on  the  legend  to  his  plat^. 
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Subkingdom    MOLLUSCA. 


Class  CEPHALOPODA. 

Order  Dibranchiata. 

Sulx)rder  Octopoda. 

Family  ()cTOi*oi)ir)iE. 

Genus  0(Torus  Ijutuarck. 

Octofnin  anirrlrnntiM  d'Orlii^ny. 
OetnpuH  (jranulatuM  Ljinmrck. 
OvUtpHH  trfnufli'fnin  d'Orhi^nv. 
Octojmji  tulKTcnlafiiM  Bhiinville^ 

SuI)order  Sepiopiiora. 

Faniilv  Lolkjinid.*:. 

Genu.^  IjOLIoo  Lamarck. 

Family  Siirllid.*:. 

ft 

Genu.s  Spikui^  l^imarck. 
Sjnnda  (ntJufr*///^  Ijamarrk. 

Class  GASTROPODA. 

SiilK.'la.s.s  Amsopleura. 

(EUTHYNEUKA.) 

Order  Pteropoda. 

8uI>order  Tiiec()s<^mata. 

Family  CAyoLixiio.t:. 

Genus  Cleoik)Ka  Peron  «Jic  Lesueur 

Su})genus  Ckesels  Itanj^. 

CnxtlM  KHhila  Quoy  <fe  Ciaimard. 

Genus  Styliola  (lA»sueur)  Gniy. 
Stijltola  acicuht  Kanj^. 

Genus  Cuviekina  lioas. 
Cuvitrinn  vnbiunulhi  Kanj»". 

Genas  Cavolixa  Aliildpuird. 

Ca}^Una  frisphutfta  Lesueur. 
Cavnlnxa  hn\(jhun<tvii<  Lesueur. 
Cnnnlhut  unchiafff  Kanir. 
Cnvoiuui  (nfrxn  Lesueur. 
Civ^lma  gibbosa  Rang. 


Order  Opistiiohranchiata. 

Su}K)rder  Tectibkaxchiata. 

(Cephalaspidea.) 

Family  AcT^i'ioMDii':. 

Gemis  AcTiEON  Montfort. 

Act<ri}n  jmnrtnatrliittis  i^.,  B.  Adams. 

Family  RiN(;iriLii>iK. 

ft 

Genus  KiX(ri('ULA  I)<»shayes. 

Rhu/lcHhi  sriHixtrhita  d'Orhijriiy. 

Family  Tokxatixid.e. 

Genus  ToHXATiXA  A.  Adams. 

.  Tnrruifniii  Imlhitu  Kiener. 
Tf^nnithm  nnifh't  d'Orbi^ny. 

(ienus  VoLyiLA  A.  Adam.s. 

VtJrnhi  u,njt«tta  Bush. 
I    Voir  til  a  acuta  d'Orbigny. 

G(»nus  Ketusa  Brown. 
littuMa  rafata  Bush. 

Family  BLLLiDif-:. 

Genus  Bvllv  I^innaHis. 
liulfa  anttjf/flafa  Hillwyn. 

Family  Akeratid.e. 

ft 

(ienus  Hamixea  Leaeh. 

Ha  tit  hi*  a  rhfiaitx  Gray. 
I  fa  mint  11  Hucclnea  Connid. 

Family  Hydatimd.e. 
Genus  Hydatixa  S<*huma('hrr. 
llytlatnui  phyniH  I^inna^us. 

Genus  Mk^romelo  Pilshry. 
M'tcnamht  amhita  Bruj^uiere. 

Family  Sc'APHANORiDiE. 

Genus  Atys  Montfort. 

Subgenus  Ati's  s.  s. 

Atyi<  ijnltilhni  Sowerby. 
Atyfi  sandersoiH  Dall, 
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Syatettuitlc  vAVt'OLi.Hjac  of  tlu  molliu<kft  of  P<rrto  Rico — Continued. 


(Anahpidea.) 

Family  Aplysiida:. 

Suhfaniilv  Aply8IN.«. 

* 

Genus  Tethys  Linniuus. 

TethyH  pvotai  Rttng. 

Tt'thyH  cerinmi  Dall  &>  Simpson. 

TethyH  parvula  (Guildinj^)  M5rch. 

Sul)familv  Dolabrikerin^*:. 

Genus  DoiJ^BRiFERA  Gniv. 

Dolahrtfmt  a^cifera  Kan^. 
Dolahnfera  amccrhy!  Guild  in  j^. 

Genus  NoTARCHUS  Cuvier. 

Nottirch  nj<  pun  Ilan^. 

(NOTASPIDEA.) 
Family  PLEUROBIiANCHlD.E. 

Genus  Pleurobranchus  Cuvier. 
Pit  uroffranchuji  lacfctt^  Dall  tSc  Simpson. 

Order  NuDiBiiANcniATA. 
Family  Doridid.e  Cryitobranciiiat.e. 

Genus  Geitoi>oris  l^Mgli. 

(Ti:ttod4*rlf<  iiioUiha  Berj^h. 

Order  Pulmonata. 

Suborder  Basommatopiiora. 

Su])erfamily  Akteopuila. 

family  Auriculid^e. 
Genus  Melampi:s  Montfort. 

Subgenus  Mei^mpls  s.  s. 

Mt'hnikpiiH  ro^\mH  Linnjeus. 
MdamjniH  fiavm  (Gnielin  0  Binney. 

Genus  Tralia  Gray. 
Subgenus  Tralia  s.  s. 
Trillin  p\mlla  Gmelin. 

Genus  Pedipes  Scopoli. 
/ \ilipi i<  in irahilis  Miih  1  f (»ld . 

Genus  Blauneria  Shuttleworth. 
JiUtuiurin  lit'ttroclita  Montagu. 


Superfamily  Limnophila. 

Family  LiMN^EiDii*:. 

Subfamily  LiMNii':iKiE. 

Genus  Limn.ea  I^imarek. 

Luitnwii  eiJtifusi^  Pfoiffer. 

Subfamily  I^norbin.k. 

Genus  Planorbih  Geoffroy. 

niinorf>ii<  yuadaJ'Oupeti^iii  Sowerby. 
IKavorhiit  huu  idus  Pf eiffer. 
PliiHorhis  riinei  Dunker. 
namrrbiH  refulyens  Dunker. 
Hanorhijn  haldemanl  C.  B.  Adams. 
I^uuorhift  Hchrofumi  Crosse. 
niuioi^his  luoidus  Pf  eiffer. 
i  nunorhiH  inacnuhiai)  ns  C.  B.  Adams. 
Phinorlm  nrcumlin^4itm  Shuttleworth. 

Genus  Planorbula  Haldeman. 
PlanorhuUi  alhicamt  Pfeitfer. 

Family  ANCYUDiE. 

Genus  Ancylus  Geoffroy. 

AfirylfiM  (JtHcurnji  Haldeman. 
AncyfiiM  heaui  liourguignat. 

Family  Physid.e. 

Genus  Aplexa  Fleming 
Apl(ij'((  iiinrvfifyana  d'Orbigny. 

Suborder  Stylommatophora. 

SuiH»rfamily  Ditremata. 

(Vasopulmonata). 

Family  Onchidiidje. 

(xenus  Onchidella  Gray. 
Onrhiddln  il^rridaiui  Dall. 

Family  Veronicellidjj:. 

(lenus  Veronicella  Blainyille. 

Vt  nmirt'lUt  (pccidt-ntuli^  (Juilding. 

(Orthurethra.) 

Family  Pupid^*:. 

Genus  Bifidaria  Sterki. 
Jiiji<inria  pMucidii  Pf  eiffer. 
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Syxtematie  (^ituhnju*  t\tth*  httiiluxkn  nf  Porto  Rtco — Continued. 


(jenu8  IVpoides  Pfoitfor. 
JhijHoWrM  inorfpnatujft  Say. 

GeniLs  Vertigo  Mfiller. 
Vertigo  hex4}don  C.  B.  Adams. 
(Heterurethra  . ) 

ElaSMOON  ATI  I A . 

Family  Succineid.f.. 

Genus  Succinea  Draptirnjiud. 

Succinea  hyaUna  Shuttleworth. 
Succhte^i  ajmrtfxhtoin^  Shuttleworth. 
Succhiia  ritst)  Pfeitfer. 

(Sir.MURETHRA.) 
AULACOI»l)DA. 

Family  Zoxmn.*:. 

Genus  Vitrfu  Fitzinger. 

Yttrea  iih^eeta  yon  Martens. 
Yitrea  hrytnltM  Shuttleworth. 

Genus  ZoxiToiDES  Lehmann. 

ZonitouJeM  minusrtihia  Binney. 

Genus  GuTPYA  MOrch. 

Guppya  gmtdhichf  Pfeiffer. 

(ACiNATHOMORrHA. ) 

Family  Glandixid.k. 

Genus  Gi-AXDiN'A  S<*humac*her. 

Gland! tut  jhrtiorlceitfih  Pfeiffer. 
GUmdhtu  tt'trhrO'foi^tnlM  Shuttleworth. 
Ghtttditot  sntruloxn  Shuttleworth. 
Gfatidititi  int^rrnpttt  Shuttleworth, 
Glatiditoi  ijluhni  Pfeiffer. 

Family  Circixariid.*:. 

Genus  Cikcixaria  Be«'k. 

C'treituit^in  i^micohtr  Ferussjie. 

(HOLOI'ODA.) 

Family  StexociYrid.*:. 

Genus  Lei*tixaria  l^ek. 

Lepthiaria  atdHhttnutt  Shuttleworth. 
Leptinoi'hi  stylndnn  Shuttleworth. 
Leptiiuiroi  o2Htlti<ct'tiif  Shuttleworth. 

Genus  Stexogyra  Shuttleworth. 

Stftirtyyrn  ttriuhiutxter  L4imarck. 
SttrtuH/yra  siciftlatut  Pfeiffer. 


Genus  Opeas  An>ers. 

Ojhas  kuhulit  Pfeiffer. 

Oj^eiix  toifTux  d'Orbign^'. 

t/jH'ft^  tnatyaritaciUi*  Shuttleworth. 

Ojhos  fdiifHi^trttitix  Shuttleworth. 

i>lh(ti<  gotuphariuiti  Shuttleworth. 

OjfrtiM  gtHHiallii  Miller. 

Genus  SuBULiXA  IWk. 

Siihulhta  tH^tona  Bruguiere. 
Stihtilina  two-ufftrtji  Shuttleworth. 

Genus  Spiraxis  C\  B.  Adams. 

Sjf/'rtfj'iM  jHiJudhmid*  x  dX  )rhign y. 

(ienus  PsEi'TXiBAi.EA  Shuttleworth. 

/  *xt  udt  Jnih  a  d* Hit  h\  it  v  7* j</.v  Pf  e  i  ff e  r . 

Family  Ci^aish.iio.e. 

Genus  Cl-\1'silia  l)ni|>:irnaud. 

Chmxih'ti  hieajitilimhito  Fenissac. 

Fa-nily  I'roc^oitio.e. 

Genus  Pixeria  Poey. 

pi  to  rot  rtVfptettxiM  Pfeiffer. 

Genus  Ceriox  I^lten. 

Sul)genus  Stkopiiioi*s  I)ji11. 

iWioti  rrtjMtiilahrr  Sowerby. 

Crriioi  >iti*iat*Unio  (F^russae)  Guerin. 

Crrinti  ntimn<toiioi  Pfeiffer. 

Genus  Macrcx-eramis  Guildint'. 
Miin*iH'et\tttiUi<  toii't'inhm  Pfeiffer. 
}torr«HciuntiUJ<  ftfmtth'trortfti  von  MarttMis, 
J/*fct*fK'rr(it/tUM  }tf/ojtitiij<  Pfeiffer. 

Genus  Brachyi-odeli^  IVnk. 

lii^aehyitfuJdhi  jnttlido  Ct  u  i  Id  i  n g . 
lii'iiehypHhiio  puitft^iiVuxiM  Pfeiffer. 
Iji'ttchyfHKh'lla  riiMri  Pfeiffer. 

Family  Bulimulid.e. 

Subfamily  Amphibilimix.e. 

Genus  Simfulopsis  IWk. 
Subgenus  Platyslcx'ixea  Aneey. 
Sitojod/fjMi^  j}frrtnt^ic*:Niiix  Shuttleworth. 
Siit{ptihfj»si,s  jtsidii  yon  Martens. 

(renus  G^.OTis  Shuttleworth. 
iriittfi.s  nigirdit^tatu  Shuttleworth. 
fin^pfix jjti^uflitoatii  Shuttleworth. 
(iii*ptifi  malbntti  Pils])ry. 
Gihidia  alhtputxctidatn  Shuttleworth. 
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Subfamily  Bulimulin^r. 

Genus  Bulimulus  Leach. 

Subgenus  Bulimui.us  s.  .^. 

Bulirmdufi  exilw  Gmelin. 
Bullnndu^  exUiat  var.  einnesii  Drouet. 
Buliwulus  diajihanuH  Pfeiffer. 

Genua  Drymjeus  Al)>ers. 

Sul)genus  Dryamcus  s.  s. 

Ih^ymwuH  hjalmarHon!  Pfeiffer. 
DrtfniUdUA  liliaeeuA  Ferussae. 
Drymoiu^  ehmgatnn  Bolten. 

Family  IlELiciDiK. 

.    Subfamily  SAODiNiK. 

Genus  Thysanophora  Strebel  «fe  Pfeffer. 

Thysanophora  dioHcancola  C.  I^.  Adams. 
Thy Haiwjykm'a  plug  ioptyvlui  Shuttle  worth . 
Thyaanophora  hntgtana  yon  Martens. 
Thymhtppht/ra  v<n*t<Kc  Pfeiffer. 
Thymn(pphm'a  suhaquila  Shuttleworth. 
Thynanophova  euela^ta  Shuttleworth. 
Thymnopluyra  musicoUi  Shuttleworth. 
Thy  nan  ophmm  poi^Un^iceimn  Pf  e  i  ff  er . 
Thy%anophora  vehitma  Lamarck. 
Thysanophora  areciheuKln  Pf  (differ. 

Subfamily  HELiciNiE. 

(jenus  Cepolis  Montfort. 

Vepolh  dernuUhw  Shuttleworth. 
CejHylh  Hquamima  F^russac. 
Cepolis  rliHei  Pfeiffer. 
Cej>nlli<  dvipharia  I^amarck. 

Subfamily  CAMiKNiXiK. 

Genus  Pleuroi>oxtk  F.  <le  Waldheim. 

Subgenus  ft.EURODONTE  s.  s. 

/ ^>eurodtnk  te  earocollu  Li  n  n a^ us , 
Pleur(Klonte  hon)i!  Pfeiffer. 

Subgenus  Poly  don  tks  Montfort. 

Pleur(tdonte  anqulata  F^russac. 
Pleurodoide  obliterata  Fdrussac, 
lHeuvod<mte  ltujui7le/i^i>s  Shuttleworth. 
Pieurodonte  Ulna  Ferussac. 
l^i^Hvodtfide  ausfrensis  Pfeiffer. 
IKeurodonte  hicevta  Ferussac. 


Superorder  Streptoneura. 

Order  Ctenobranchiata. 

Suborder  Ortiiodonta. 

Superfamily  Toxoglossa. 

Family  Terebridje. 

(xenus  Terebra  Bruguiere. 

Terebra  clnerea  Born. 

Tetu'hra  hantata  Gmelin. 

Terebra  proteMa  Conrad. 

Terebra  jxuinieAi  Dall  &  Sim[>son. 

Teiuhra  naxnula  Dall. 

Terebra  UmatHhi  yar.  aermr  I>all. 

Family  C/ONiDiE. 

* 

Genus  Conus  Linnaeus. 

Con  an  d^desserff  Recluz. 
I  CofiUM  agaHJihii  Dall. 
(  on  UM  ]>ygin(PUff  Reeye. 
ConuH  tyerrucofntx  Hwass. 
Con  an  in  an  Hwass. 
C'onai<  n4!bal4}ifu.H  Solander. 
Conui<  teHtadinarlnA  Hwas.s. 

Family  Pi.EUKOroMiDiE. 

Genus  Plkurotoma  Lamarck. 

Subgenas  Pleurotoma  s.  s. 

Pleurot4nna  albidn  Perry. 

Subgenus  Ancistrosyrinx  Dall. 
l^rarotonai  ra<iiatit  Dall. 

Genus  Drillia  Gniy. 

FhilUa  ostrearum  Stearns. 

Drill  la  alb! com  a  Dall. 

Drillia  euammla  Dall,  yar.  ennna  Dall. 

Drllila  nlgresce7it<  Gmy. 

Drillia?  actlntmjcla  Dall  &  Simpson. 

Drillia  gumUachi  Dall  &  Simpson. 

Drillia  ponclana  Dall  &  Simpson. 

Drillia  mdonetilana  Dall  &  Simpson. 

Drillia  hderpleura  Dall  &  Simpson. 

Drillia  aibh^fdata  Reeye. 

Drillia  alhociiicta  C  B.  Adams. 

Drillia  Hollda  C.  B.  Adams. 

Drillia  thea  Dall. 

Drillia  (JBpynota  Dall. 

Drillia  Itssotrojm  Dall. 
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Genus  Borsoxia  Bellardi. 
Subgenus  (Jordieria  liouault. 
Borsonia  rouaultt  Dull. 

Genus  Manoilia  (Ijeach)  Risso. 

Subgenus  Cytiiara  Schuniarher. 

Mangilia  a^arca  Dall  &  Simpson. 
Mangllia  halteata  Keeve. 
Manifilia  den^e^friata  C  B.  Adams. 
MmujUia  mUa  Bush. 
Manijiliaolcfmica  C.  B.  Adams. 

Subgenus  Daphneli^  Hinds. 

MangiJIa  mon^a  Dall. 
MangiJta  tflatn  Dall. 

SuV)genus  Glypiiostoma  Gabb. 

Mtnujilid  (KjihuliUatui  Dall  <fe  Simpson. 

Subgenus  Maxoilia  s.  s. 

Mangllia  luHaom  d'Orbigny. 
Mang'dia  awulrata  Keeve. 
Mangilia  laralleaaa  d'O^bigny. 
Ma Hg ilia  ruht^Ua  Kurtz  &  Stimpson^ 
Mangilia  melanitica  Dall. 
Mangilia  triliutatit  C.  B.  Adams. 

Family  Caxceli^riid^. 

Genus  Caxcellaria  Lamank. 

Su})genus  Caxcellaria  s.  s. 
Cannllaria  rtfioulata  Linnanis. 

Subgenus  Trigonohtoma  Blainville. 
Vanrtllnria  agaa^izii  Dall. 

Suiwrfamily  KACiii(iU)ssA. 

Family  Olivid^:. 

Genus  Oliva  Bruguiere. 

fOlira  littcrata  Lamarck. 
Oliva  reticulann  I^imarck. 
Oliva  cari}Ket'nHif<  Dall  &  Simpson 

Genus  Olivella  Swainson. 

Olivrlla  ja^piiha  Gm(»l i n . 
01  i Villa  eatrier  Duclos. 
Olivella  mufica  Say. 
Olivella  rotunda  Dall. 
Olivella  onjza  Ljimarck. 
Olivella  niiua  Gmelin. 
Olivella  vt-maiwi  Duclos. 


Family  MAROixELLiDiE. 

Genus  Margixella  Lamarck. 

Marginella  apicina  Menke. 
Marginella  Keinatita  Kiener. 
Margiuella  stri^Jia  Sowerbv. 
Marginella  evadne  Dall  &  Simpson. 
M((rgitU'lla  torticula  Dall. 
Marginalia  a  vena  Valenciennes. 
Marginella  alhfMneata  d'Orbigny. 
Marginella  lactea  Kiener. 
Marginella  fusca  Sowerby. 
Marginella  suhtriplicata  Q-Orbigny. 
Marginella  palliaa  Donovan. 

Subgenus  Persicula  Schumacher. 

Marginella  caienaia  Montagu. 
Marginella  caienaia  \^x , pmchet^rima  Gas 

koin. 
Marginella  inierrupielineaia  Muhlfeld. 

Subgenus  Volltella  Swainson. 

MarginelUi  f/vulifaf^nnj<  d'Orbigny. 

Family  Volutidje. 

Genus  Voluta  (Linnaeus)  Lamar(»k. 

Voluia  ntimca  Linnaeus. 

Family  TuRBixELLiDiE. 

Genus  Turbinella  Lamarck. 

Subgenus  Vasum  Link. 

Turhinella  muricata  Born. 

Family  Mitrid^e. 

Genus  Mitra  Lamarck. 

Miira  harhaden^is  Gmelin. 

Miira  innlulifMa  Gmelin. 

Miira  Ivanhyi  var.  geinrnata  Sowerliy. 

Miira  siraininea  A.  Adams. 

Miira  niicrozoniaa  Lamarck. 

GeniLs  MiTROMORPHA  A.  Adams. 
Miiroinarpha  hiplieaia  Dall. 

Family  Fas(moijiriii).f.. 

Genus  Fascioij^ria  Lamarck. 

Fa>(ciolaria  giganiea  Kiener. 
Fihsriolaria  iulipa  Lin  me  us. 

Genus  Latirus  Montfort. 

Su})genus  Leucozoxia  Gniy. 

Lai i ran  cinquliferu^  Lamarck. 
Lai i ran  ocellatus  Gmelin. 
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Subgenus  Latirus  8.  8. 

LatiruJi  hreineaudatiui  Reeve. 
Latiinifi  infimdUbulxan  Gnielin. 

Family  Buccinidje. 

Genus  Pisania  Rivona. 

Ptmnia pxi^io  Linnaeus. 

Genus  Tritonidea  Swainson. 

Tritonidea  tincta  Conrad. 
Tritonidea  tincta  var.  hermxulei\i<ii<  Dall. 
Tritonidea  aurituLa  Link. 
THtonidea  orhiynyi  Payraudeau. 

Genus  Nassarina  Dall. 

Nassarina  glypta  Bush. 

Namarina  nietahrxinnea  Dall  &  Simpson. 

Genus  Phos  Montfort. 

Pivos  cand^i  d'Orbigny. 
PhoHjmrvm  C.  B.  Adams. 
I^hoH  oxyglyptuH  Dall  &  Simpson. 

Genus  Strongylocera  MOrch. 

Strongylocera  unieincta  Saj'. 

Genus  Engina  Gmy. 
Engina  turMneUa  Kiener. 

Family  NASSiDiE. 

Genus  Nassa  Lamarck. 

NaMfta  vihex  Say. 

NdMsa  amhiguu  Montagu. 

Naana  hdessieri  d'Orliigny. 

Family  CoLUMBELLiDiK. 

Genus  Columbeliji  Ijamarek. 

Subgenus  Columbella  s.  s. 
Columhella    meirataria   (Linnanis)    I^am. 

Su})genu8  Anachis  H.  &  A.  Adams. 

(^nlumhelln pxdchdtn  Kiener. 
(hdumhdla  i(/nth<i  Kavenel. 
Colamhellit  catmata  Sowerby. 
Coliunhella  obesa  C  B.  Adams. 
Columhella  caUiglypta  Dall  &  Sim])son. 

SubgeniLs  Astyrls  1L  &  A.  Adams. 

(Jolumhelln  duclosiana  d'Orbigny. 
Columbella  perpi'Cta  Dall  &  Simpson. 

Genus  Nitidella  Swainson. 

NitideUa  nitidula  Linnrous. 
Nitidella  heiflgata  Linnajus. 
Nitidella  cril/raria  Lamarck. 


Genus  Pyrene  Bolten. 
Pyrene  mndata  Lamarck. 

Family  MuRiciDiE. 

Subfamily  Muricin^e. 

Genus  Murex  Linnrous. 

Subgenus  Murex  s.  s. 

Murex  messoriuH  Sowerby. 
Murex  antillarum  Hinds. 

Subgenus  Cni(X)REU8  Montfort. 

?  Murex  )*ufus  Lamarck. 
Murex  hrevifrtmA  Lamarck. 

Subgenus  Phyllonotus  Swainson. 

Murex  ix>mwn  Gmelin. 
Murex  micromeris  Dall. 

Subgenus  Favartia  Jousseaume. 

Murex  cdlvlosuH  Conrad. 
Murex  intermedium  C.  B.  Adams. 

(xeuus  MuBiGiDEA  (Swainsou)  MOrch. 

Subgenus  Muricidea  8.  s. 

Muricidea.  Jiexagona  Lamarck. 

Subgenas  Pseudonei»tunea  Kobelt. 

Muricidea  madtangiUa  Pbilippi. 

Genus  Aspella  MOrch. 

Aspelln  scalaroides  Blainyille. 

Su})family  PuRPURiNiE. 

Genus  Purpura  Bruguiore. 

Purpura  patuln  Linnaeus. 
PuipuraluBmastoma  yar.  unilata\jMW, 
Pmpura  huenuistoina  yar.  fioridana  C'On- 

nid. 
Purpura  trinitatensis  Guppy. 
Purpura  deltoidea  Lamarck. 

Genus  Sistrum  Montfort. 

SI  strum  7wduJ(Mum  C.  B.  Adams. 

Family  CoRALLioPHiLiniE. 

(xenus  CoRALLiopniLA  H.  &  A.  Adams. 

Coralliophila  abbreviata  Liimarck. 
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Superfaniily  Strkptodonta. 
Family  S<'ai,id.*:. 
ticmi»  SrAi.A  (Humphrey)  tim-torum. 
Sciila  angnhtta  Say, 
Smhi  titrriniJii  Sower  by. 
Setihi  iinlfiimliitii  Sowcrby, 
ik-(il<i  eulitii  Diill  &  !Siriipson. 

Subgenu.s  Acrii.i.a  Adum^. 
ISisiln  retifftii  I)all. 

Sui>erfamily  (inix(MJi.ossA. 
Family  Eulimid-k. 
(Jonus  KuLiMA  Kisso. 
KuUvia  nleneea  Kurtz  &  Stimpson. 
Etiliiitii  tVHioulfd  Kurtz  &  Stimpson. 
Sul^nus  LKiasTRACA  H.  &  \.  Atliiuis. 
Kuliwi  jMluh  Dall  &  SimiwiHi. 
Kulliint  iiriidi  Sowerby. 

tionujf  Ni«o  Kiswo. 
iVVw  jn/rtoriciiiKi"  Dall  &  Simpnon. 
Family  WRAMinKi,Lin.T;, 
Gcniu  PvRAMiDELLA  Liiuiarck. 
PymmuIMi  H.ih.l.,luhr"h'  Moi-ch. 
(iemis  TURBOXILLA  Kisso, 
T>it^H,),;ihi  /■.■(I'cuht-i  C.  It.  Adiims;. 
Tin'b"i<lllii  }»,rior!itimi  Dull  &  Simpson. 
r>i,h.„in„  nmularU  Oall  &  Siiup-^m. 
Supeifamily  Nuci.KOBiiANcitiATA. 
Family  Ati.antih.k. 
Genus  Ati-axta  l>'sueur. 
AthtiiUt  jH-rtmii  I^suoui". 

Supcrfamily  TiKMO(n/)»,')A. 

Family  SKiTirtj-:. 

(ienuM  ni}*TORTitix  Link. 

Dl'^t.'Hvl..-  ,:f,<;il.iia  Link. 

lJiKl',ii,-l.i-  r-l!r,il<iM  var.  rl,ith,--it'i  I>iill. 

(Jeiius  ({yktxeim  Link. 
(lyriiii •III!  iriiiiifiitiiiii  Kerve, 

(ioinis  Seita  I'crry. 
Sipto  Irit'-iii"  var.  n"/"7i-'  Conrad. 

(loniis  ('<ii,i"iiK\r'\  Slunuaclior. 
Coliif>,<„;,i  hi,..:..t.it.i  .\l,'nk.'. 


Genus  KANUI.ARIA  Schumacher 
RnnuJaria  tuh-iima  Ijumuick. 

(ienus  Lami'L'sia  Schunmvher. 
Lfimjiiixia  pihariM  Lamarek. 
LiaiijiHMta  t:IJi'r"'<i'-iii'i  Liiniarok. 
'  Litiirpimin  i'yhiirrjih'da  Lamai'ck. 
Genus  LoTORiUM  Montfort. 
Lfifiiriiiiii  fiimmih- Linnteus. 
Family  CassioiujK. 
(ienu.H  Ca,snis  Lamarck. 
Subgenus  Cassis  m.  s. 
C'/Wjt  tuhiiiuia  Linna>u». 
('•ixxix  faiiiuicd  LinnKUs. 

Subgcnurt  Cyprj^'assis  Stutchbury. 
CuKxlii  tmticuliii'  Linna'us. 

Sul)genu.s  SK.MirAssi.s  Monh. 
<  -oMis  iiijf'if-t  Shaw. 

GenuH  Scx)N.HiA  Gray. 
f>'i')iftt\i  Ktfinta  Lamarck. 

Onup'  La.mbidium  Link. 
Ijtmhidixim  •miKfun  Liima^u^. 
Family  Doliid*;. 
(ronus  DoLiiM  [.dimarck. 
Di'liiiiii  j'li'lij-  LinnK'us. 
I><>V,-ii„  ijiil.-i  Linna-UM. 

Family  A.MPiiii'KitA.Kiii.r.. 
Genus  I'ltlmcs  Montfort. 
f'/t/iii'iM  ijiliixmun  Linnieus. 

Family  Cyi'r.eiu*, 
(lenurt  Cvi'K.EA  Linna'us. 
fi/j'/'iii  ij-iiiitlii-iiiii  Linni 


V;il"' 


•iV,\ 


<'lin. 


Ill  sjnifiv  Linna-us. 

Family  Tkiviiu.k. 
Genus  Trivia  Gniy 

Trlri'i  juill'-iiliit  LiiinaMis. 

Tr:,-:.f  •,.,.uh-h'>,„.-t„f,t  Gltiy. 
I  Trir'iii     ii'iiiili-ijmii't'it'i      var. 

Kicner. 
I  (Jenus  Erato  Uisso. 

I  Erai'i  mauijerlif  Gi-ay. 
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Family  Strombid-*:. 
Subfamily  Strombin^. 

Genus  Strombds  Linnteun. 

Strombu8  fftgaJi  Linnteus. 
Strombits  ptcgilis  Linnaeus. 
StroinJma  costatvs  Gmelin. 
Str^nnhus  bitubereulaUis  Lamarck. 
Stiwiihu^  gaUxis  Liunaius. 

Family  TRiFORiDiK. 

Genus  Triix)RI8  Deshayes. 

Subgenus  Triforis  s.  s. 

THfoinn  tun*lsthomw  Dillvvyn. 
Triforis  me/an  ura  C.  B.  Adams. 
Tnforh  intennedla  C.  B.  Adams. 
TrlforU  fiuma/Kje  Dall. 

Family  CERiTHioi^siDii-:. 

Genus  Seii^  A.  Adams. 

Seif^i  t('7*ehralin  C.  B.  Adams. 

Genus  Crrithiopsis  Forbes  &  Hanley. 

Ceiithhpsi^  crystnllina  Dall. 
CerlthwpslH pulchlla  Jeffreys. 
Centhiopsis pupa  Dall  &  Simpson. 
VcvitliitqmH  %\mulata  Montagu. 

Family  CERiTiiiiDiE. 

Genus  Cerithium  Bruguiei'e. 

Ceinthium  aJgicala  C.  B.  Adams. 

(Withinm  uiwinatum  Gmelin. 

(Withluvi  atratum  Born. 

i.Withlutii  litteratum  Born. 

tWlthhun    IHteratuin    var.    fn^imfcrrug!- 

neavi  Lamarck. 
(  Wlthlum  variahile  C.  B.  Adams. 
LWithiuin  minhuum  Gmelin. 

Genus  Pyrazus  Montfort. 

Pyrazus  d^generatu^  Dall. 

Genus  Bittium  (Leach)  Gray. 

Subgenus  DiAsxo^fA  Desha3'es. 

Blttiinn  variuNi  Pfeiffer. 
Bittium  cerithidioUU  Dall. 

Family  MoDULiDiK. 

Genus  MoDHiATs  Gray. 

ModiduH  modidufi  Linnauis. 
JUo(/u/U'S  catenulatmi  Philippi. 


Family  Planaxid.«. 

Genus  Planaxis  Lamarck. 

Ptanaxh  nucleus  Wood. 
I^atutich  lijieatiui  Da  Casta* 

Family  Vebmetid^. 

Genus  Vermicularia  Lamarck. 
VtiTtiieidaria  ttplratii  Philippi. 

Genus  Petaloconchus  Lc*a. 
Petah^eonchuH  erect u^  Dall. 

Genus  Bivonia  Gray. 
Bivonia  d<'<!tuMatH  Lamarck. 

Family  TuRRiTEi.LiDiE. 

* 

Genus  Turritella  Ijamarck. 

Tnrritellu  variegata  Linnteus. 
TutTiteUu  exohta  Linnieus. 

Family  LrroRiNiDiE. 

Genus  Lttortna  F^russac. 

Litorina  ziczac  Gmelin. 
Litorina  ziczac  var.  lineata  Lamarck. 
Litorina  tensellata  PhUippi. 
Litorina  angulifera  Lamarck. 
Liti/rina  columeUaris  d'Orbigny. 
Litorina  guttatu  Philippi. 
Littrrina  meMpilum  Munlfeld. 

(xenus  Tectarius  Valenciennes. 

Tectririm  muricatu^  Linnaeus. 
TectuHus  tr(K'hiformiH  Dillwyn. 

Family  LiriopiD.f:. 

Genus  Alaba  A.  Adams. 

Ah  dm  U'^rvariama  C.  B.  Adams. 

Family  Solariid^. 

Genus  Soiarium  Lamarck. 

/Sohrium  luMle  Hanley. 
Solarimn  hi^idratxnn  d'Orlrfgny. 
Solarium  hrebnii  MCrch. 

Genus  Torinia  Gra}'. 

Tonnia  cylindrica  Gmelin. 
Torinia  (jethiopH  Menke. 

Genus  Omalaxis  Deshayes. 
Oinala^tis  exquisita  Dall  &  Simpson. 
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Family  Kissoidjk. 

Genus  RissoA  Freminvillo. 

RiMxtHi  t'pima  Dall  <fe  Siniuson. 
R'nouHi  ju^rtitricuna  Dall  &  Simpson. 

Genas  Kissolna  d'Orbig^ny. 

RiMsouia  di'cuiwatii  Montagu. 
Ri^oinu  hnnntiiatia  d'Orbigny. 
R!j<Moina  cheiottlli  Mii-haud. 
RiMujiiui  cauttlhita  Philippi. 

Subfamily  IIydrobiin^.. 

Genus  PoTAMOPVRGUs  Stimp-^on. 

Potamopyrgu^  coronatun  Pfeitfer. 
Potainouyrgui^  cnrnmituH  var.  cnjstalliuuM 
Shuttleworth. 

Family  Cvclophorid.*:. 

Genus  Me<;alomastoma  Guildintr. 

Me(jahfinaMoimi  rrmtnin  Gmelin. 
Mtgaloinaj<toinn  cnK^eum  yar.  enrtiun  Dall 

&  Simpson. 
MefjahttiiiiMtnuni  hjnhHarxou'i  Pfeiffer. 
Mtijidoinaatiniui  ctri^rumhtsuin  Sbuttlew. 

Family  Cy('ix>8tomatid.*:. 

Genus  Choanoi'oma  Pfeiffer. 

Chnanopfnna  def^KSxatum  Lamarok. 
ChoaitojHNtut  stiiilv4».sKrn  Shuttleworth. 
Vhff{iiiojHfnnf  i<Klcid<M<uiii  Pfeiffer. 

Genus  Cistui^  Gray. 

( 'istula  riUei  Pfeiffer. 
Cii^tula  aguadtllrKMis  Pfeiffer. 
Ctatida  Ihu'tfhtfa  I^niarck. 

Genus  Chom)koi*oma  Pfeiffer. 

Choiidropoma  terehra  Pfeiffer. 
( 'hondntprnna  hhfurit-ri  Shuttleworth. 
(  %Ntdro^Huita  fiidfti  Shuttleworth. 
ChnmlrojHJinn  ncirttm't  Shuttleworth. 

Family  Tkuncateli.id.f.. 

(ienus  Truncateli^  Kisso. 

TruiicattUa  carlhwl'ti^i^  Sowerby. 
Truncati'IIii  HidH'ylindrlcti  Linnanis. 
Tr uncut tlla  pidvJitUii  Pfeiffer. 
TrnuL-attUa  cUdhrua  Lowe. 

Family  Calyptr.eid.*:. 

(jenus  Cheilka  Modeer. 

Cited  ta  tqut'Mtriis  Lin  mens. 


Genus  Calyptr^ia  Laman*k. 

( 'tdyptrtni  rtindttDni  d'Orbigny. 

Genus  Crepidula  Laniarek. 

( 'repldnlo  acidtufn  Gmelin. 
(  Wjffdtda  rifj<ei  Dunker. 
CWjff'dtdff  prottii  d'Orbigny . 

Family  Amaltheid.e. 

Genus  Amalthea  Sehumaeher. 

AitudfJuii  ardlquata  Linna?us. 
Aundtha  stihmfa  Lamarek. 

Family  Xexopiiorii>.e. 

Genus  Xenophora  Fischer  de  Waldheini. 

Xvnnphtrn  carihim  Petit. 

Family  Naticid-*:. 

Genus  Xatica  Seopoli. 

Xatli^  cunrma  (LinnfeiLs)  auetorum. 
Xiif/ra  sfigralana  d'Orbigny. 

Section  Stigmaui^x  Mon*h. 

Xitir4i  .sulcata  Born. 

Genus  PoLiNicES  ilontfort. 

Subgenus  Payraudeautia  Buci|uoy, 
Dautzen!>erg  &  Dollfus. 

J^nJittfCtx  huhlhi  Dall. 

Subgrenus  Mamilia  Schumacher. 

Pnfi/tfWM  tdff/*hif/  dX)r}>igny. 
yW////V<.v  lartra  Guilding. 
PnJinirts  inaiiidhtns  Lsiman'k. 

Genus  Sioaketus  Lamarck. 

SigarttiiA  /ttartht/ifntiM  Philippi. 

Superfamily  Doc(xju)ssa. 

Family  Acm^eiixe. 

Cienus  AcM.EA  Eschs<*holtz. 

Artinvn  C4iudi:inHi  d'Orf)igny. 

AcffuHf  punetulatti  Gmelin. 

ArimHi  pttnctulatii  yar.  pulvJo  rri ma  Guil- 

ding. 
Artmta  hticophiim  Gmelin. 

Su|>erfamily  Khipidoglossa. 

Family  Coccuunidj^.. 

Genus  Cocculina  Dall. 
Oft'cidhui  jMfrto/'ut/iiftJf  Dall  <&  Simpson. 
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Family  Phasianellidjk. 

Genus  Phasianella  Lanian^k. 

PhaskmeUa  wi)bili<:atu  d'Orbignv. 
Phaalaudlfi  t(^Helkita  Potiez  &  Miehaiid. 

Family  TuKBixiDiE. 

Genus  Turbo  Linnanis. 

Turho  aiHtaiunui  Gmelin. 

Genus  Astralium  Link. 

AfttraUuvi  ccdatum  Gmelin. 
AHtrallum  t^ei'  Linna>iLs. 
Astralium  kmghplnum  Lamarck. 
Astralrum  aviennauum  Gmelin. 

Family  TROc^iiinii«:. 

Genus  Chlorostoma  Swainson. 

Subgenus  Omphalius  Philippi. 

Chlrn'ostoma  sad-are  Anton. 
Ch lorostoin a  fascial  U7n  Born . 
Chlorostoma  excavatum  Lamarck. 
Vhloripstoma  ma<mlostr!atum  C.  B.  Adams. 

Genus  Livona  Grav. 

Livfm  a  pica  Li n  na? us. 

Genus  MiCROOAZA  Dall. 

Mirroijaza  rotellu  Dall. 

(irenus  SoijiRiELi^  Searles  Wood. 

Sfthmclla  amahilis  Jeffreys. 

Genus  Calliostoma  Swainson. 

CalHtfutoina  ju^vJrlmvin  Gmelin. 
CalUostom  a  j  tfj  iihin  am  y a  r .  rawnou  /  Da  1 1 . 

Family  Liotiid.*:. 

Gcmus  LiOTiA  Gniy. 

Liotla  (jriKVHt  Tuomey  &  Holmes. 

Family  ViTRiNELLiDiE. 

Genus  Leptooyra  Bush. 
LepttKjyra  rnamsjneua  Bush. 

Family  NERiriDi*:. 

(ienus  Nerita  (Liiuiauis)  Lamarck. 

Nerha  peh^ronta  Linnaeus. 

Xcrita  tessr//ata  Gmelin. 

NtrHa   tcssdlata  yar.  ^>/Y«'^v>f/7//Vr/   (L    B. 

Adams. 
Nerita  versicolor  Lamarck. 


Genus  Neritina  Lamarck. 

Nerititia  reclivata  Say. 
NtTitina  virginea  Linnteus. 
Nentina  viridis  Linnaeus. 

Family  Helioinid^e. 

Genus  Helicina  Laman^k. 

IL'licina  vinosa  Shuttleworth. 
ITeli^iua  -amhmata  Shuttleworth. 
Ileliciiui  hjalmarsoni  Pfeitfer. 
lldidna  striata  Lamarck. 
Helicina  suhfusca  Menke. 
Helicina  fasciata  Lamarck. 
Helicina  jyhasianella  Sowerby. 
Ilelicinn  trockulina  d'Orbigny. 
Ileliiyina  f(n)eata  Pfeitfer. 

Genus  Stoastoma  C.  B.  Adams. 
SttHiHtoma  pnyrtoricense  Pfeitfer. 

Superfamily  Zygobranchia. 

Family  FissuRELLiDi*:. 

Subfamily  Fissurellinj^:. 

Genus  Fissurella  Brugui^re. 

Subgenus  Fissurella  s.  s. 

Fissurelhi  bat^badenftis  Gmelin. 
Fissurella  rosea  Gmelin. 
Fissurella  lunlma  Born. 

Suf)genus  Clypidella  Swainson. 

Fissurdla  fascicnlmns  Lamarck. 

Sul)family  FissuRELLiDiNiE. 

Genus  LucAPiNELLA  Pilsbry. 
Lurapinella  limatuhx  Keeye. 

Genus  Lucapina  Gray. 

Lucapina  adsj>erm  Philippi. 
Lucapina  cancelhita  Sowerby. 

Subfamily  EMARGiNULiNiE. 

Genus  FissuRiDEA  Swainson. 

Fissundea  li^teri  d'Orbigny. 
Flssuridea  altcmata  Say. 
Fissuridea  altei^nata  var.  dysoni  Re^^ye. 
Fissurid^a  alternata  var.  sayi  Dall. 
Fissuridea  -mmcgata  Sowerby. 
Fissuridea  viridula  Ijamarck. 

Genus  Subemarginula  Blainville. 

Suhemarginula  octoradiaia  A.  Adams. 
Suhenatrginula  notata  Linnaeus. 
Suhemarginula  roUandi  Fischer. 
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Suhi-las.s  Amphineura. 
Order  roLYPLA<X)riiORA. 

Familv  LEPIDOPLEURIDiK. 

(ienufs  Lepidopleurus  Kisso. 
Leoldoplruru^  pcrijranat  n^  Dal  1 . 

Familv  CniTONiDiE. 

Subfamily  IscHNOCuiTONiNi*:. 
Genus  Ch^topleura  Shuttlewortli. 
ChcEtopleu ra  ja n  eirensis  Gray . 

Genus  Ischxoghiton  Gi-av. 

ft 

SubgeniLS  Stenoplax  Carpenter. 

hchiuK'hitoi}  Umacifonn!t<  Sower})v. 
hvlniochitim  purpura^cens  C.  B.  Adaui.s. 
lachnfK'hitim  florUlanus  Pilsl)ry. 

Subgenus  Traghyuermon  CarjKMiter. 

hchnochiton  Uozonh  Dall  &  Simpson. 

Subgenus  Ischnochiton  s.  s. 

Ischnochitfm  .strlolatu^  Gray. 
iHclnioehUon   strl*A<ituM  var.    fufi/rtf/fttt/s 

Carjwnter. 
/Mc/tfioc/iitf^n  j}apil/f*MNM  C,  B.  Adams. 
Isc/ifwr/tUofi  rtticu/alt/j<  Reeve. 

Subfamilv  Chitonid^e. 

Genus  Chiton  Linnseus. 

Chiton  tubeivulatns  Linnaeus. 

Chiton  tuherculatu^  var.  a^ijni/i^  Reeve. 

Chit<m  Hfiuamosus  Linna?us. 

Chiton  viridin  Spengler. 

Chiton  inaivnoratus  Gmelin. 

Genus  Acanthopleura  Guikling. 

Acanthophfura  granidata  Gmelin. 
Acanthopleura  granidata   var.    nnicnmu- 
lata  Snuttle worth. 

Genus  Ceratozona  Dall. 

Ceratoztma  rmjom  Sowerby. 

Genus  Acanthocthites  Risso. 

Acanthochltt'S  spiodosns  Reeve. 
Acanthochitt'i<     spiadofttf^     var.     nf<frf{fcr 

Reeve. 
Acanthochites  htmphUU  Pilsbry. 


Class  8CAPH0P0DA. 

Order  Solencxx)NCHA. 

Familv  Dentaliid^. 

Genus  Dentalium  Linmeus. 

Subgemis  DEXTALiuiki  s.  s. 

Driitaliuiii  goiddii  Dall. 

Subgenus  Antalis  H.  &  A.  Adams. 

Dental ixun  taphrium  Dall. 
Dentalium  di^mrile  d'Orbigny. 
Dentalium  ceratum  Dall. 
Dentalium  ant  ilia  rum  d'Orbigny. 

Subgenus  LiEViDENTALifTki  Cossmann. 

Dentalium  callipeplum  Dall. 
Dentalium  matara  Dall. 

Subgenus  Episiphox  Pilsbry  &  Sharp. 

Dentalium  jilum  Sowerby. 

Subgenus  Fustiaria  Stoliezka. 

Dentalium  ntenoschisma  Pilsb.  &  Sh. 

Genus  Cadulus  Philippi. 

CaduluM  carol  in  i-nati^  var.  hu^hii  Dall. 

Cadulus  ininusculuM  Dall. 
!  (  adul uis  am  ia n t uj^  Dall . 
'  Cadulus  aeus  Dall. 

Class  PELECYPODA. 

Order  Prionodesmacea. 
Sujierfamily  Nuculacea. 

Familv  NucuuDi*;. 
Genus  Nucula  Lamarck. 
Nuruhi  (vgirnMix  Jeffreys. 

Familv  LEDiDit. 
Genus  Leda  Si-humaeher. 
Lfda  acuta  Conrad. 

Genus  Xeilonella  Dall. 
Xeilonella  corpulenta  Dall. 

Superfamily  Arcacea. 

Familv  Arcid.e. 

Subfamilv  Pectunculinm-:. 

(irenus  Glyctmeris  Da  Costa. 

(rlyeymiriii  jxn naccus  Lamarck. 
Glycymtris peetinatus  Gmelin, 
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Subfamily  AKCiXiE. 
Genus  Arca  Linnaeus. 

Subgenus  Arca  Linnteus. 

Area  oecidetitali^  Philippi. 
Arca  umhona^a  Lamarck. 

Subgenus  Barbatia  (Gi'a}')  Ailams. 

Area  hai^batn  Linnteus. 

Arca  Candida  Gmelin. 

Area  reticulata  Gmelin. 

Area  adutii4si  (Shuttle worth)  Smith. 

Subgenus  Scapharca  (Gray)  Dall. 

Arca  campechensiii  Gmelin. 
Area  deshayemi  Hanley. 
Area  Kectimstata  Reeve. 
Area  chernnitzi  Philippi. 

Superfamily  Pteriacea. 

Genus  Pinna  Lamarck. 
Pinmi  camea  Gmelin. 

Genus  Atrina  Gniy. 
Atrinu  rigida  Dillwyn. 

Family  MELiNiDiE. 

Genus  Melina  Retzius. 

Mellna  alata  Gmelin. 
Mclina  listeri  Hanley. 
Melina  semiaurita  Linnaeus. 

Family  Pteriid^e. 

Genus  Pteria  Sco]x>!i. 
IHeria  radiata  lA>ach. 

Superfamily  Ostreid^:. 

Family  OsTREiDiE. 

(xenus  OsTREA  Linna3us. 

Ostrea  virgin ica  Gmelin. 
(Mred  cristata  Born. 
Ostrea  frona  Linnaeus. 

Family  PEcriNiDiE. 

Genus  Pecten  Muller. 

Subgenus  Pecten  s.  s. 

Pecten  laurenti  Gmelin. 
Pecten  ziczac  Linnaeus. 
Pecten  mediiis  Lamarck. 


Subgenus  Chlamys  Ik)lten. 

Pecten  mayaguezensi^  Dall  &  Simpson, 

Peetifii  qilmm  Linnteus. 

Pecten  nmlimus  Linnteus. 

Pecten  (/rnatm  Lamarck. 

Pecten  lentni^catus  Reeve. 

Pecte7i  exasperatas  Sowerby. 

Pecteti  antUlarmn  Recluz. " 

Subgenus  Amusium  Ik)lten. 

Peettn  naniis  Verrill  &  Smith. 
Pecteri  pmirtale&iamis  Dall. 

Family  SpoNDYLiDii-:. 

G^nus  Spondylus  Linnanis. 
Spf/fidyliui  eehinatas  Martyn. 

Genus  Plicatula  Lamarck. 
lHicatid<i  gihhosa  I^amarck. 

Family  Limida-:. 

Genus  Lima  (Bruguiere)  Cuvier. 

Lima  scahra  Born. 

Lima  scahra  var.  tenera  Sowerf)y. 

lAma  lima  Linnaeus. 

Lima  inHata  Lamarck. 

Lima  hnins  Gmelin. 

Genus  LiMATULA  S.Wood. 
Liinatuhi  suhaiiricHlata  Montagu. 

Superfamily  Anomiacea. 

Family  ANOMiiDiE. 

Genus  Anomia  (Linnaeus)  AlfiUer 
Anomia  simpler  d^Orl)igny. 

Genus  Pododesmus  Philippi. 
PoiU)desm\is  radis  Broderip. 

Sui>ei-family  Mytilacea. 

Family  MYTiLiOi*:. 

Genus  Mytilus  Bolten. 

MytilxtA  hamatvs  Say. 
Mytilas  exustus  Linnteus. 

Genus  Modiolus  Lamarck. 

Modiolus  tulipus  Lamarck. 
Modiolus  arhoi*escens  Dillwyn. 
Modiolus  cinnamoineus  I-iamarck. 
Modiolus  coralliophagv^  Gmelin. 
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Genus  LiTiiopiiAOA  Bolten. 

Lithnphtujo  tuttlilnmiH  {}LOv\\\^\\y . 
Ltthojffuuja  hfsuh'ata  d'Orbigny. 

Genus  Crf:neijjv  Brown. 
CWiullo  4ltrarfrnta  d'Orhig-ny. 

Genus  MoDioi^RiA  Beck. 
Mfpd'ifAnna  latt-raliA  Sav. 

• 

Order  Teleodesmaci-l^. 

Superfamily  Myacea. 

Family  (jAsxROC'HiEMD.E. 

Genus  Gastrocii.ena  C'uvier. 

(ru^trtH'l(fpn*t  ru/niyt^riiuM  S|>eng'ler. 

Faniilv  Saxkavid^. 

(jenus  Sax K'AV ELLA  Fischer. 

SaxivactUn  Hmjrhmin  Dull  «&  Simpson. 

Family  (V)RHULii>iE. 

Genus  CoRHULA  I^amarck. 

On^huhi  tllsjHirlllii:  d'Orhigny. 
( *frrhuln  dirtzuina  C\  B.  Adams. 
Ofrhida  mrlftlHiia  C.  B.  Adams. 
Corbnla  iequtcalc!i<  Philippi. 
Corhula  rariha-a  d'Orbigny. 

Family  Myacid^. 

Genus  SpHEMA  Turton. 
Splunlfi  ifitfUiviiMix  VhxW  Sc  Simpson. 

Sui)ei*family  Mactkacea. 

Family  Mactrid.e. 

Subfamily  Mactrin.*:. 

Genus  Mactra  (Linnieus)  Lamarck. 

Mactra  fnu/ilh  Gmelin. 
Mactra  nlata  Spenj^ler. 

Family  MEi4oi>E8MATii).E. 

Subfamily  Krvtlux.e. 

Genus  Kkyillv  Turton. 

Hrriltfi  tynirtJitrlai  Gould. 

Su|)erfamily  S)lenacea. 
Family  S<:)lemi).e. 
(xenus  PsAMMOSOLEN  Kisso. 
PHaunnnsoUn  maucta-ittarfha'  d*Orbiifny. 


I 


Genus  SoLEN  Linnaeus. 
Sffltn  tthliqtitift  Spenj^ler. 

Sui)erfamily  Tellinacea. 

Family  P;«tAMM<)Biii)iE. 

Genus  Heteroimjnax  MOrch. 
Ifetrnf^hmtij'  hhioirahifuM  Linnanis. 

Genus  Taoells  Gray. 
Taotliix  ijili^niH  Spi»ngler. 

Genus  Asaphls  Modeer. 

Anaphln  viHH^hwa  Marty n. 

Family  DoxAnu.E. 

Genus  DoNAX  Linna*us. 
Ihnm,v  dt-nticnlato  Linnaeus. 

Genus  Iphigema  Schumacher. 
Ijth'ujenta  hroxiliirnxiH  I^imarck. 

Family  Semelid.e. 

Geiuis  Semele  S'hinnachcr. 
St'iiuU  pmjicaa  Pulteney. 
Seitiehf  parpuraM'tH*  Gmelin. 
St'ttirh  Mlaxtriata  Coni-ad. 
Seintl*'  fnfcu/ofdcjft  Conrad. 

Genus  Abra  (I^ach)  I^simarck. 

A^ra  ainial'tx  Say. 

Ahra  Jioiva  Dall. 

Abra  Jou{fU:a}ho<  Si^ti<*chi. 

Genus  CuMiNoiA  Sowerby. 

Cuiiilti[fia  t*JI!iiffld*M  Conmd  yar.  rtKirctata 
Sowerby. 

Family  Tellimd.e. 

Genus  Tellina  Linna*us. 
Tellhm  radlato  Linnanis. 

Subgenus  Arcopaoia  Leach. 

TvU'nui  fa HHta  Donoy an . 
Trlllua  prrslca  Dall  &  Simpson. 
Tell  ma  India  Conrad. 
TelUna  alternata  Say. 
TtlUna  georgiaiui  Dall. 
Tdlhai  luxpuclai^a  d'Orbigny. 
TrJJitm  Ihuata  Turton. 
TiUhi4(  7/tarthucetWi\<  d'Orbigny. 

Subgenus  Anollus  Megerle. 

TrIUua  xyharltica  Dall. 
Tfllina  cfrnmihrhia  d'Orbigny, 
Tell  inn  rifrea  d'Orbigny, 
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SyHUmudic  ait'id^Hjiie  of  the  ni^tUu^l'Ji  oj*  Purto  Ric** — (^)iitiiiued. 


Genus  Macoma  I^ac-h. 

Miu^wn/  ctmfttricta  Bru^uiore. 

MO'Coina  tenia  Say  var.  souhytfiinm  Ki»- 

cliiz. 
Mn<xnn  a  -pHeHdoiiuiw  Dal  1  cM  S i  i  u[).s<  > n . 

Subgenus   P8AMMA(H)MA  Dall. 

Maafma  tiUjelifonnU  Dall. 
Macotna  brevifron^  Sa\*. 

Genus  Stkkjilla  Tuilon. 

Strliiillii  earnaria  Linnieus. 
Strtglllu  nnnherijll  MOreh. 
StrUj  ilia  fexuosa  Say . 
StrUfUla  pislfm^inU  Luuueus. 

Superf am i ly  V en ek a< ^ea. 
Faniilv  Petkicoud^:. 
Genus  Petuicola  liainarrk. 
IMrU'oUi  hipldda  Gmelin. 

Family  Venekid.e. 

Subfamily  Veneuin.e. 

Genus  Venus  Linnaeus. 

Venm ruijatlnti  Heilprin. 
YenuH  nujimi  Gmelin. 
Yi na^  hrai<!.llana  Gmelin. 
VcnuH  eanctUtfta  Linnanis. 
Vinm  (jranulata  Gmelin. 
Vrni(}<  latUirata  Conmd. 
Vi  n  \L»  paph  la  Li  n  n teus. 
VeiiHi^  pifgmma  Lamarek. 

Suf)genus  Anomalck'Akdia  Sehumarher. 

Venua  fle,rwpt<a  Lin lueus. 

Genus  Meketkix  Lamarek. 

Meretrir  alhtdn  Gmelin. 
Mrretvix  areata  Dall  &  Simpson. 
Mrretrii*  M>rtpa  Lamarck. 
Menirix  macnlnta  Linnanis. 

Subgenus  Dione  Gniy. 

Meretrix  cirdnata  Born. 
Aleretrlx  dUme  Linnaius. 

Subgenus  Transenneli^x  Dall. 

Merefrix  ad>aniana  dX)rbigny. 
Meretrix  adehrana  Dall  &  Simpson. 

Genus  Dosinia  Scopoli. 

Doiibua  ehyauH  Ck)nrad. 


Genus  Myhia  Ijeach. 
MifHUt  trt  naU  Reeluz. 

Subfamily  Cikcina:. 

Genus  GiRCE  Sc»humaeher. 

Subgenus  (jouldia  C.  B.  Adams. 

Gmddla  ei-riua  C.  B.  Adams. 
Gould  to  inmdarh  Dall  &  Simpson. 

Sui)erfamily  Cakdiac^ea. 

Family  CARDiiDi*:. 

Genus  Cakdium  Linnieus. 

Subjfonus  Tra<thy<^aki)IUm  Mmx-h. 

Cardhnn  tn  uricatum  Lamarck. 
(kirdluvi  leuawtoma  Born. 
(\ird!vnt  Ixocardla  Linnteus. 

Subgenus  Fragum  I^)lten. 

Card  hi  in  antillarum  d'Orbigny. 
Cardlnni  medium  Linneeus. 

Su})genus  PAinriUDEA  Swainson. 

( 'ard/'um  t<p!noHunt  Meusehen. 
Cardlum  ifemisidcatuvi  Gray. 

Subgenus  L^evicardium  Swainson. 

(^ardlum  ^erratum  Linnteus. 

( \ird!um     {serratum    yar.  ?)    sijhanthium 

Dall. 
Ca/'dhfm  aerratmu  yar.  ImtHgatwm  Lam. 
Card i am    aerraiwm    var.    rnxdillhientum 

Dall  &  Simpson. 

Geims  Protocardia  lieyrieh. 

Protocivrdla  peramahili^  Dall. 
Protocardia  tincta  Dall. 

Family  TnYASiRiDiE. 

(xenus  Thtasira  Leach. 

Thya*fira  trimnnata  d'Orbigny. 
Thya^ira  conia  Dall  &  Simpson. 

Family  LuciMDiE. 

Genus  CoDAKiA  Si*oix)li. 

( \Hlakfa  orhlouIarU  Linnaeus. 

Subgenus  Jagonia  llecluz. 

Codakia  orbiculata  Montagu. 
Crnhdcia  jxrrUmvana  Dall. 
CodaVta  mntata  d'Orbigny. 
Codakia  pectinella  C.  B.  Adams.* 
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St/MftfftJif/r  fiifnliHiih  nf  flu  innllnnhx  uf  puffo  Rirt> — Continued. 


Genus  LuciNA  (Ihu^ruiere)  I^unjuck. 

Luchta  rhnjxnsftnuii  PhiHppi. 
Lnciua  phrmw  Dall  cSc  Simpson. 

Genus  Myut^a  Turton. 
MyrtiHt  jN*!^t!jfhori/  Djill  c^c  Simpson. 

Genus  Phacoides  Hlainville. 
Phacolilta ptvflmifitx  Gmelin. 

Subj^enus  IIekk  G:ibb. 

PhaciPidiX i>eiii<y1  luiii iciix  Liiuueus. 
Phacolii^M  tr'nfHli'nt^ix  Conrad,  var.  ///<//>- 
dm  Dall. 

Sub<^enus  Ll('IMs<a  Dall. 
PhiiajUh'M  III  n rirnf  nx  S]  m» n tr) e r. 

Suhtrenus  Lucinoma  Dall. 
Phticoid*x  nidiotix  Coniiid. 

Genus  Divahkklla  von  Martens. 
DiiytrlrtHa  inindrii<nl<ntit  (TOrbi^niv. 

Family  Cykenkllid.e. 

Genus  Cyuexoida  Joanni>. 
Cifrtiioidti  nin* r'lniini  Mon*let. 

Familv  Dipi.odontid.k. 

Genus  Dn»L<)ix)NTA  Hronn. 

Oiphnhnitii  niii'h  tfni'nif-s  Wa^^ner. 
Dlphnhftifti  nntnln  Dall  Sc  Simpson. 
Diphxioiit'i  jmiu'tun  Ho  Dall. 

Familv  Chamid.e. 

(lenus  Chama  (Linmeus)  Lamarck. 

CluiiHii  iinirmjtlnjlhi  (riuelin. 
(%iHH(  xiirthi  K(»eve. 

Sul)*,^enus  Ecu iNof  MAMA  Fisrhrr. 
Chaiiui  iirrnijbi  Linna*us. 

F.  r.  H. 


Fani i  1  v  Vesk om  v a<  id.*:. 
(renus  Vesicomva  Dall. 
Yt>tfroimjii  plhilti  Dall. 

Familv  Pleikopiiokid.*:. 
(Jenus  CoKALLiopiiA(JA  Blainville. 

('nnilhupfunj*!  raiuifUnpltUiJii  Gmelin. 

Family  Ckassatellitid.e. 

(renus  GiiAssATELLiTEs  Krujjer. 

Subtrenus  Ckassinei.la  Guppv. 

( 'nissiifcllifts  (ni4idiliiiKiii<'ii<  d'Orbjcrnv 
( 'mx.si/tf//ifc'S  intwiinfrc/isix  d'Orbignv. 

Ord«M-  Anomalodesmacea. 
Su])erfamily  Pokomvacea. 

Familv  Clspidakiid.k. 
Genu>  CisriDAKiA  Nardo. 
Subtrenus  Ci'sriDAKiA  >.  >. 

C iixphhirnl  nhtsil  I^)ven. 

Sub<renu>  Caudiomya  A.  Adams 
(  \ispnhi I'm  pi  ri'nsf tuifii  I)all. 

(^nsp'tdtii'ni  rthsfi/ltifii  Desha ves. 
( ' iisptdiiihi  ovimt'txsniHi  d'Orbi^nv. 

Familv  Veuthokdiiikk. 
Genu*^  Vekticoudia  Wo<h1. 
Subirenu>  TunjoMUNA  d'Orbijrnv. 
I ,  rtnui'dni  (Pi'inifn  d'Orbiifny. 

Su|x*rfamily  Axatinacea. 

Familv  Lyonsiid.e. 

(rcMuis  Lyonsia  Turton. 

Subjrcnus  Kntodksma  Philippi. 

f.tfnii.siti  It*, I  ml  d*(  )rbii«fnv. 
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List  of  ifretioino stntiouM  of  thf  l'.  S.  Fi^h  Commiiwiati  /ttninur  Fifth  Ihui'k ntumt  thr  isfntifi  of  l*nrto  litctj,  1S99. 


Station 
No. 


Date. 


I>M'Hlity 


I)<>i>th  ill 
fHtnom.H. 


Kitttoin. 


iHMisity     Ti'iiiiMT-    Temper- 

nt  iittin*  Ht     Hture  at 

lM)ttoin.  I  Mil rf arc.     N>ttoin. 


fiOf*) 
6051 
fiO.VJ 

60M 
60.V> 
6(Kfi 
fift'>7 
fiOfix 
6(VV9 
60r4l 
fiOGl 
fiOfil> 
fiOfvl 
fiOtVt 

«H>7 

6<»70 
TiOTl 
fiOTJ 
fi073 
6071 
(i07.') 
fi<)7tl 
6077 
6<»7K 
607« 
AM) 

• 

OOKi 
CiOKl 

fiosx 

601H) 

am 

601X'> 

Tioy? 

60»« 
fiOW 


.Ian.    l.'{ 

Mo  . .. 

<lo  ... 

Jan.    16 
«l»i . ,. 


ofT  San  Juan 

.lo 

«lo 

San  .Juan  llarlMir. 
ilo 


Jan.    IH  I  Off  .Xffuadilla  

<lo ll»l 

Jan.    1^1  Nfayainu'x  Ifarlior 

. . .  «lo <lo 

»1o «lo 

do <ln 

Jan.   "iO  ' <io 

do do 

do  .. ., do 

do do 

do  . .    do 

do d<» 

do do 

Jan.    21  I do 

do  ...■ do 

do do 

Jan.    24     out.sldf  .Maya^rnrz  llarlM>r 

Jan.    "25     <>ff  Point  Mi'Ioih-n 

do do 

....do...    Off  IMuTto  Rt-al 

....do...    off  B«Ka  Prii'ta 

Jan.    Jfi     off  ciallanio  Hank 

do do 

do do 

Fe»».     li     Off  St.  Thonia.s 

...do... do T.. 

do  ...    off  ('iiU'bra  I.-land 

do do    

do  ...    Off  Vi«H|nr>  Inland 

Feb.     N    do 

do do 

■ <|() ...    Off  CuU'lmi  Island 

dc) do 

Fob.    10  '  Off  VitMjiU's  Island 

do do 

d(» ...    off  Culi'bra  Islaml 

do  ...    off  Vir«|Urs  Island 

■ <lo do 

do  ...    off  ( 'uk'hra  Island 

Feb.   11     off  Vi«« J ur- Inland 


..do 
..do 
..do 
..do 
..do 


do 

do 

Off  Huniacao 

do 

«io 


"F. 

.       '^^• 

'.»1 

Sand,  innd 



1.026    , 

77.0 

79.0 

1 

l'> 

d<. 

1.027 

75.0 

77.0 

:uo 

do 

1.02M 

79.0 

73  2 

17; 

Fiiio  sand  . 

\  VrlAl 

79.0 

7H.6 

«;-'>i 

Sand  and  mud 

l.(r25 

75.  H 

76.8 

\,M 

Sand,  mud. 

and  shells 

1  02  IK 

79. « 

75.0 

2  IK 

d«. 

1.025 

7l>.0 

75. 9 

K 

Sticky  uiuil 

l.triK 

75.  K 

77.0 

do... 

1  (»25 

7S.6 

78.6 

< 

do 

1  027 

7K.  6 

H4.0 

12 

do 

1.215 

79.0 

M.O 

12  IK 

Sand  and  mud 

1.024 

79.0 

78.6 

•2.'>-3») 

Sand.  mud. 

and  .shells 

1.021 

78.6 

7.5.8 

i.'»-7ri 

R<N'ky  sand 

coral 

l.(Ri5 

7K.5 

'       68.5 

'22-3:^ 

Sand  and  ni 
Coral 

lid 

1.024:i 
1.02:J6 
1  0246 
1.025 

7K.5 
7H.6 
7K.6 
?J.O 

i      76. 5 

|-(i 

68.0 

lt>-17 

Mud  mikI  sa 
Conil 

nd 

1 

73.2 

'.•7-l-2(» 

'      75. 2 

•224-'2:i7 

r.'» 

1.0242 
l.t«l2 

K2.0 
79.0 

;      73.5 

■22:v2:n 

Saml  and  ii 

iiid 

1      75. 8 

•220-'22.'> 

H<M'ky 

1.0242 

7K.  6 

75.9 

(?) 

1.0215 

1  02:j 

K4.0 
78.6 

!      77. 0 

'\ 

Coral,  sand 

shelly 

78.6 

> 

( •' ) 

1.023 
1.02:j 

i.02:{ 

78.6 
78.6 
78.6 

80.4 

*<i 

Coral  and  n 
.lo 

mid.' 

78.6 

Si 

'      76.8 

lO 

do 

1.023 
1.023 
1.023 

78.6 
78.6 
78.6 

79.0 

lo: 

• 

do 

1 

78.6 

Hi 

do 

1 

■      79.5 

•J0-2:i 

Coml 

1.02:i5 

76.8 

'   .78.2 

21) 

do 

1.0232 

78.2 

,       76.8 

17 

do 

1.02:J2 

78. 2 

KO.O 

IK 

KiM'ky  and  < 
( •» )        

•oral 

i.02:r2 

1.0232 
1.023 

77.2 
78.6 
77.2 

79.0 

25 

78.6 

11 

Coral,  sand,  shi'lls 

1 

78.8 

u 

.do 

i.02:r2 

1.0232 
1.0232  , 
1.024 

77.6 
77.8 
76.8 
76.8 

78.0 

15' 

Coral  and  si 
do 

(iiid 

77.8 

1      76.8 

•2a 

Coral 

77.6 

21 

do 

i.02:w  ' 

76.8 

78.2 

k; 

do 

1  02:i2 

77.2 

79. 0 

i:> 

do 

i.02:j   , 

77.8 

■     78.  (; 

]('. 

do 

i.02:j 

76.8 

77. 2 

ir> 

tlo 

i.02:« 

76. 8 

77.2 

12 

.do    .... 

i.02:v> 

1  023() 

78  6 
78.6 

81).  4 

i-^i 

do 

80.4 

(t 

do 

l.02:« 

79.5 

81.1 

10 

do 

1  inKtti  , 

1                                    1 

78.6 

78.6 

l.ii 

dt) 

1        1.0232 

78. 6 

79.5 

n 

do 

1.0232  1 

78.6 

78.6 

XoTK—Owin^f  to  an  inadvPTtenee  the  series  of  numbers  rei>r(>s4>ntinK  the  station;*.  ht^Rinnint;  with  6050  and  ending 
with  ♦lO'.n).  is  represonte<i  on  the  Ke^iMer  ot  Mollasks  of  the  r.  S.  Natiimal  Museum,  whore  the  ty|>es  iIliistratinK  this* 
uaper  are  preserv'tni,  by  a  serie>  b<?plnning  with  No.  122  and  ending  with  No.  171.  The  latter  uumben  alao  appear  ou  the 
labels. 
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EXPLAXATIOXS  OF  PLATES. 


Fui.      1.   Mt(/fihnnii.^itiina  ri'tHtmii  (ixuiA'in:  l.  S.  Nat.  Mus.  1'>1.'U4;  Inn.  .'Vi  nun 4'M 

2.  Mtgnloinnj'tninn  rnnumn  (inu'lin.  var.  nirtuiH   I).  iSi  S. ;   l'.  S.  N.  M.  l.MMiTS;  |«>n.  21  nnn.  4:>4 

:i  Jitiliiiiiiiii.^  r.i  iii.^  iiiuvVm:  {'.>.  Nal.  Muh.  ir>«Mi7*J;  Ion.  1»>  nnn :>7S 

4.  < 'r'l'inn  striaO ihini  Ft'ni>s;u*:  l'.  S.  Nat.  Mn.<.  1.'>1H»(31 ;  lun.  L*l*  mm 'ATti 

.">.    hryniitun  ilintijtttuj<  P*(»lt(*n;  V .  S.  Nat.  Mns.  l.'»9()7t»;  l<>n.  .S'J  mm 1^7^ 

ti.   HuHihuIh*  il'utjfhiiuiin  VivMU'v;  l'.  S.  Nat.  Mii.<.  ir>VMi71;  ion.  15  nnn I^7S 

7.    TrnuCiiUlht  rurlhiktuitl^  S4.>WiTl>v:   I '.  S.  Nat.  -Mus.  1 'iVH>74 :  Ion.  Ti  nnn 4;!6 

5.  PviUiMx  inimhi/i.s  MuhlfeM:  l".  S.  Nat.  .Mn.-.  ir>VH;7'>;  li»n.  :J  nun :i«9 

9.   ainiulnm  ifhhrn  l^ft-ifftr;  l'    S.  Nat.  Mns.  VA'IXV,  Ion.  :U)  nnn .S74 

lU.   Ifnftn.i  ttJ<  minrrus  F<TU.**sac;   l'.  S.  Nat.  Mu.*'.  l.'t*Mi»>7:  l«in.  L'.'i  nnn \\1^ 

11-12.    I*iiiiiiirh,^  tjnniltin/M'ii:<iA  >^it\\k'r\}y:  [\  >^.  Nat.  .Mus.  ir>rj;».S;  lat.  2>'i  nnn '.MO 

\'A.   MthinijniJt  rnjftii.f  lAnun-ws:  [' .  ^.  Nat.  Mns.  .'UisrHJ;  Ion.  IH  mm 3'J8 

14.    7WA//< /*'//"//'/ <;nil<lin^';  slull:  l'.  S.  Nat.  Mus.  l.V.HiHii;  Ion.  l.S  mm IM^ 

In.    T'irtM,nl/iti  jHirtoritnua  r>all  tV:  Simi»>on;   l'.  S.  Nat.  Mus.  ir»<>2tU;  Ion.  -«.r>  mm 414 

16.  ('trith:nj»:<'n<  fnijHi  Dall  t\:  Sim|ison:   l .  S.  Nat.  .Mns.  lUrjOTi;  ion.  2.r»  nnn 424 

17.  .\f un. I  iiiirnnfurii<  \hi\\;  T.  S.  Nat.  Mn.**.  HKi'lSO;  ion.  7  mm 408 

is.    ('«H'''iifln'i  jntrtinlrrii.tis  Ihiii  iV  Simpson:  I  .  S.  Nat.  Mns.  l«i(»4S^t>;  ion.  12  nnn 440 

19.  The  sinif  in  |»n»tiit' 440 

20.  Iii:tj<iMi  \  Tlni/^Kiti )  jmrinrlnnoi  I>all  iV  Simj»s«»n:   V .  S.  Nat.  Mus.  159S*I4;  Ion.  2.7r>  mm  ..  4'Xi 

21.  7'»'i/a«//»»//'/ //«.'»»'A/i'.''  I>all  tt  Sim|»S4»n:  T.  S.  Nat.  Mns.  ItMVJIUJ:  ion.  7  mm 41o 

Plate  .">4. 

Fkt.      1.    I*ltiir<nhmtt  niujuhitn  Frnissar;  l'.  S.  Nat.  Mus.  iHi^iS;^;  iliam.  40  mm .'isl 

2.   I'lfiu^hntU  lM,rnii  riViffer;  i»as;ii  v'-w:  l'.  S.  Nat.  Mus.  LVJ-'ilUJ;  iliam.  :{7  nnn 381 

:i.  The  .^nie  in  jirolile :iSl 

4.  J*lt-ni'tHhtiitf  Inim  Frrussa<*;  V .  S.  Nat.  Mns.  15*H)<)2:  tliani.  2S  nnn 381 

5.  FltnnHloni*  i-ftntnusU  PfeifftT:   l'.  S.  Nat.  Mus.  15VMk>:];  ilian».  2.'i  nnn 381 

6.  Jlt/iriim  ttuhj'iijtrit  Mfuki*;  V.  S.  Nat.  Mus.  15iH)<>S;  tliam.  9  mm 447 

7.  I*l*tinnbjiilt  (tirontlfti  Liiniau.-*;  I'.  S.  Nat.  Mns.  15Vw;»v>:  iliam.  .*>7  nnn liiSO 

s.   < 'Irrimtri'i  nuiritior  F»'russ:i<-;  I'.  S.  Nat.  Mus.  o74l2;  diam.  IH  mm 374 

9.   .V*A////y>'M//f/r//y  liinney:  l.  S.  Nat.  Mn.-.  4n*:^:  alt.  17  mm :iG8 

10.    C'trrimirin  nnicolnr  Frni.s»<ic:  l»iu*ail  view  of  s)H*t'imen  ivpri*s<*nte<i  liy  titf.  ^ 374 

'11.   Ai>hsn  s'„n  rhttnnii  «!'( )r!)i^Miy;  V.  S.  Nat.  Mus.  31 VJS;  alt.  13  mm  .*. 371 

12.  Omahi.rix  tjifiiijcltn  l)all  tV  Simi»son;  W  S.  Nat.  Mus.  lr>9S9r>:  <liani.  3  mm 432 

13.  Tmfiii  ),uj<:ilii  (inielin:  T.  S.  Nat.  Mu."^.  12s047;  alt.  13  mm :^9 

14.  <  1aiij<l/iii  hirtiiui/irii/nttt  Vvr\i»iU':  V .  S.  Nat.  Mus.  1'>VM)73;  all.  2t>  nnn 376 

lo.  Siiniiita  hif'tflim  ShuttlfWorth;   T.  S.  Nat.  Mus.  ir>»M»ii9;  alt.  V*  nnn 372 

16.  l*hnnHh,;,i,  linjuilh  ,si<  Shuttle\v..rth:  V.  S.  Nat.  Mns.  ir»*HW;4;  alt.  32  nnn 381 

17.  rhiphnJ/a  ,liila  \h\\\\  V.  S.  Nat.  Mn.<.  «KU>27;  alt.  :>  mm :i89 

18.  Trlfnrij<  »nm,inii  iHill:   I'.  S.  Nat.  Mu.<.  r>4t»43:  alt.  \^  mm 423 

19.  Ih'tiltiliun,  toi^hr'nnn  Dall:  V .  S.  Nat.  Mus.  9.3120:  Ion.  22  mm 455 

Platk  5:». 

Fui.      1.    T'.Uiiin  {J'ht/llndiiin  )  jH-rifini  l>all  cV  Simi»>on:  l'.  S.  Nat.  Mus.  159991:  Ion.  20  nnn 479 

2.  Cirrr  {(iijuhi'm)  //*x»//</r»>  Ihill  cV  Simi»>«»n:   V.  S.  Nat.  Mus.  lt)<0tll;  ion.  fi  mm 4S7 

3.  Moroimi  (P/tiini)nnri,inn  \  hrt' 'fKmx  >^A\\  \' .  S.  Nat.  Mus.  ^H>154:  h-n.  2S  nnn 4Sl 

4.  yiijilim  jfri/ttijihitni  Dall  cV  Simpson:  left  \alve:  l'.  S.  Nat.  Mus.  iMKKWi:  Ion.  ♦>  nnn 493 

5.  Mmtri.r  (Tr(iii.''tinullm  ruhhrmm  Dall  tV  Si!np>on:  V .  S.  Nat.  Mus.  H»00*>4:  Ion.  7  nnn.  4M) 
ti.   Mi/rt:tit  fn'ijttljt/iniui  D.  aS.  :  ri^lit  valve:  W  S.  Nat.  Mus.  liMMHki:  Ion.  ♦>  mm 493 

7-9.  iWh II  inau't'/'itztn^iift  \).  ik  S. :  T.  S.  Nat.  Mus.  liMMH»2:  ti«^'.  7.  ri>»ht  valve:  Ion.  IS  nnn.: 

li^r.  9.  left  valve:  li^r.  s.  iM»rtion  of  >urfaeeof  U'ft  valve  en  lan^eil  to>how  color  marking's.  4«>5 

10. 11.  Miinfiiiii  {  I*stnnintiiniini)  Unjilifin'mi^  Dail  I  Texas  i:  int«Tior  of  riirht  an«l  left  valves  for 

eompari.«^»n  with  tlioM' of  M.  hnrl/nms;   {' .  S.  Nat.  Mn.-.  1*>(»497:  Ion.  45  nnn 4s2 

12,13.  Mmtnnn  \  iWinmninnint)  Ini  rijrnn.-<  Say:  interior  of  riirht  ami  left  valve  showing  i»allial 

sinus:  r.  S.  Nat.  Mus.  *mi*54:  Ion.  *2s  nnn 481 

14.  SpJi*i,'ni  aiititImsi.-<  \hdU  cV  Sim|»on:  W  S.  Nat.  Mn<.  l«y»495:  Ion.  4.5  nnn 474 

15.  Mnctnitn  {I^KtimiitumiKti  i  On/tUhniiil.^  Dall:  ♦•xterior  «»f  rijrht  valve  for  eom)tari>on  with  M. 

hn  rifi'iing  ( ti^.  3 ) :  V.  S.  Nat.  Mu.-.  lt»0497:  l«»n.  45  mm 482 

hi.  SitAii'itrt/itt  {<fnjrinatn  Dall  *V  Simjison:  l'.  S.  Nat.  Mu.".  ltKKH>,3;  h»n.  0  nnn 472 
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Platk  r>r». 

I 'ago. 

Fi«;,     1.   Mtretrij'  nrvMn  Dall  t'fe  Simpson;  tlorsiil  view;  V.  S.  Nat.  Mup.  10S489;  Ion.  5H  mm 485 

2.    Tethyn  nmiw  Diill  *fe  Simpson,  U.S.  Nat.  Miis.  1(50498;  Ion.  (U)  mm :i65 

;i.   Mnrtrir  dioiu'  Linmnus;  dorsal  view;  V .  S.  Nat.  INIns.  108488;  Ion.  47  mm 485 

4.  Spiruhi  auidraiiit  l^marck;  sholl;  V.  S.  Nat.  Mns.  12()8<»8;  diam.  of  coil,  20  mm :i59 

5.  MarnnHi  pxnuhnncni  Dall  *?(:  Sim]>son,  V.  S.  Nat.  Mus.  15^>^>92;  Ion.  IH  mm 481 

H.  J'li'iirohranch iix  larfntx  l)f\\\  iSi^\iu]it^m;  hIu»I1;  V.  S.  Nat.  Mus.  159()70;  Irm.  5  mm 8(57 

7.   Mvrdrix  ari'sttt  Dall  I'fe  Simpson;  sl<lo  view;  U.  S.  Nat.  Mus.  108489;  hm.  5:;  nun 485 

S.   Ihlahrifrrd  aarif,  ni  liiin^;  slioll;  l\  S.  Nat.  Mus,  15tX)77;  Ion.  14  mm 'Mk^ 

9.  Olira  t-iiiilKin.x'is  Dall  «&  Simp.<on,  V.  S.  Nat.  Mns.  159(>92;  Ion.  :V2  mm 391 

10.  }frrt'tr'u'  flume  LinnaMis;  side  view;  V.  S.  Nat.  Mns.  108488;  !on.  47  mm 485 

11.  0/;r*7/a  fotnwUt  Dall,  \\  S.  Nat.  Mus.  1()0494;  Ion.  2.S  nun 392 

Plate  57. 

Fm.      1.   (Wsei^i  tcuhiila  Quov  A  Gaimanl;  l'.  S.  Nat.  ^Fus.  157321 ;  Ion.  7  mm 3(>0 

2.  Sf'fihi  miita  Dall  it*Simi>son;  l'.  S.  Nat.  Mus.  H>0493;  Ion.  4  nnn 412 

3.  Ktiiima  patiila  Dall  ik  Snnpson;  T.  S.  Nat.  Mus.  1B0202;  Ion.  4.5  mm 413 

4.  \ii<n  fxn'torlceuiflH  Dall  <fe  Snnpson;  V.  S.  Nat.  Mus.  159093;  Ion.  9  nnn 414 

5.  Terchva  'pHniiru  Dall  tt  Simj^son;  W  S.  Na\.  Mus.  159(ilH);  Ion.  5  mm 3s2 

0.   Tnrhmjimdtuhi  var.  arrinr  Dall;  U.  S.  Nat.  Mus.  159(589;  Ion.  21.5  nun 38.3 

7.  Tonuitina  nmdn  (!'( )rl)i«riiv;  V.  S.  Nat.  Mus.  159081 ;  Ion.  2.25  nun 3«i.3 

8.  Vohnhi  o.nftuta  Bush;  V.  S.  Nat.  Mu.«.  159(580;  Irni.  2.25  mm 3t5:i 

9.  Toniatitta  huilata  Kienor;  L'.  S.  Nat.  Mus.  159(582;  Ion.  5.5  mm 362 

10.   MitrifuulUt  emdiw  Dall  ^  Simjjson;  V.  S.  Nat.  Mus.  159(594;  Ion.  2.5  mm 395 

li.   IiiiKjiruhi  snnistriafd  tVihh'iii'^y;  [\  S.  Nat.  Mus.  15iH579;  alt.  1.75  nun 362 

12.  Asttp'iH  jterpida  Dall  t<:  Simi)Son;  l'.  S,  Nat.  Mus.  159(597;  Ion.  11  mm 405 

13.  AnarhlH  vall'ujbjpUt  Dall  &  Sini]>Hon;  l*.  S.  Nat.  Mus.  1(50201 ;  Ion.  (5.5  mm 4a5 

14.  Cifthara  amrra  Dall  &  Simp**on;  U.  S.  Nat.  Mus.  159(588;  Ion.  4.5  nmi 388 

15.  Ih'ilUa  iictiiionicht  Dall  &  Sim}»s<>n;  V .  S.  Nat.  Mus.  15^^591 ;  Ion.  3  nnn 385 

1(5.   NaMHttriua  mttdhrminni  Dall  <&  Simpson;  V.  S.  Nat.  Mus.  159(595;  Ion.  7  nmi 401 

17.  I>rUlia  (pindiarhi  Dall  ^k  Sim]>son;  V.  S.  Nat.  Mus.  159(586;  Ion.  33  mm 386 

18.  yV/o«  o.n/<//?/y*/»//<  Dall  <^  Siujpson;  V.  S,  Nat.  Mus.  15iK>7'5;  Ion.  17  nnn 401 

19.  Driina  pmiridna  Dall  <&  Simpson;  V.  S.  Nat.  Mus.  159(584;  Ion.  (5.5  mm :W6 

20.  Jh'iUla  mehiHviana  Dall  <&  Snnpson;  V.  S.  Nat.  Mus.  15tW58:^:  Ion.  10  mm 386 

21.  Ih'iUia,intci'plami  Dall  t^  Simi>son;  V.  S.  Na\.  -Mus.  15^585;  Ion.  10  nnn 386 

22.  nhjphttMtnnn  (KptailUldnti  Dall  &  Simj>son;  V.  S.  Nat.  Mus.  159(587;  Ion.  14  nun 389 

Platk  58. 

Fui.     1.    h'jmlitpleurnx  ptif/t'oimtun  Dall;    from  tyjus   (</)  antt»ri<»r  valve,   (h)  lifth   valve,  (r) 

jK>sterior  valve;  U.  S,  Nat,  Mus.  95171;  lat.  of  lifth  valve  5.6  mm 451 

2.  StruflUa  {Uomftmjitt)  ronihttyi  Mon-h;  for  comi  ari.Hin  with  lijj.  3;  U.S.Nat.  Mus.  14(580; 

hm.  2(5.5  mm * 482 

3.  Strif/UIn  {Striffilh)  ranumu  Linnjeus;  U.  S.  Nat.  Mus.  6021;  Ion.  28.5  mm 482 

4.  Pnttovdiuiia  tiiuia  Dall;  from  tyjH';  U.  S.  Nat.  Mus.  (54049;  Ion.  12.5  nun 490 

5.  Cifrfuoida  annrirniKt  Morelet;  from  cotvpe;  U.  S.  Nat.  Mus.  (5434(5;  Ion.  15  nnn 494 

el.   I*olff)iUrx  ( I*(ti/raruitau(ia)  uiihila  Dall;  from  cc^ype;  U.  S.  Nat.  Mus.  12(5808;  alt.  12  nnn.  4:^» 

7.    Triforix  mnanuru  V.  B.  A<lams;  from  eoty]K»;  U.  S.  Nat.  Mus.  1M040;  alt.  5.75  mm 423 

S.  Ahtlm  tcnnrictmi  V.  B.  Adanis;  from  ('otyi>e;  U.  S.  Nat.  Mus.  19723;  alt.  6  nnn 431 

9.   i'oddkiii  pvrtiueUa  V.  B.  Adams;  from  <'otvi>e;  U.  S.  Nat.  Mus.  (54348;  Ion.  7.7  nnn 492 

10.  MdidfjUd  meUmltU'd  Dall ;  from  tyiK»;  U.  S.  Nat.  Mus.  8:U)4(5;  alt.  50  mm 39) 

11.  (.dnliuin  Ht/hdritirinn  Dall;  from  tyjK';  U.  S,  Nat.  Mus.  (54046;  max.  Ion.  13.5  nnn 489 

12.  J'Jrriiid  coiinntrlrd  {lt)\\h\',  U.  S.  Nat.  Mus.  92147;  Ion.  7  nun 474 

13.  Lnr'nid  tiisnirdtd  i\mnu\',  V.  S.  Nat.  Mus.  17077;  Ion.  12.5  nnn 493 
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A>>ni  477. 

HH|iu)li«i  477. 

liolc-a  17^. 

lori|;u'iiIliis  i7v 
Anttiithoi'hitt*^  454. 

HMrigiT  4.V>. 

homphilli  4.V). 

SpilMlloMl^i  4V». 

At'Hiitho|iit>iir:i  4'vl. 

frrHniilrit:i  4M. 

iiiiirnmnhihi  4'>1. 
Aoar  {Mt  An-H  >. 
AchAtiiiu  (^"  >|»ira\i'i). 

mrlaltni  ::7l. 

riisfi  :57:;. 

ikiibiila  :r7l. 
AHiatiniilu  ::7i. 
Acnia-a 

raiidt^Hlui  410. 

U'iu-i»|»l«>iini   I4U. 

pillrhrrriina  440. 

imnrtiiliii:!   no. 
A<'iiiui«l:f  110. 
Aorilla  41   . 
Arta-tm 

piiiii-ii-'iri.-iiii'*  ;u;2. 

tnriiiiii  io  •>>J. 
AcUi-«»iiiil:i    ;>;.'. 
Aki*nitiil:«  :;<;i. 
Aku-«i|*)iilii  '■'»»  '*. 
Alahit  I  v   Kliii-hi^iri  i. 

int'laiiiini   l-'.l. 

tfrvariii«^ji   l.;i. 
Aloulis  IT-'. 
Alvaiiiii  4:;::. 
Ainallhi-a 

aiiiii|imi:i   i::r. 

^Ml•^llfa    l::7. 
AuialtlH-ifLi    li'.T. 
Auiiiiriilii  !»r  riit.tin4i|iynfii«ii. 
Ain|>)iilMiliiiiiii  I    '■''.', 
AniiL^iiiin   !(•(•. 
Aiii\{;ilaluiii    ITi) 
Aiiaclii.i  lot. 
AnatiiKir-tii  i<.««. 
Aii<'i'«lrii»yriii\  .>l 
Alicyliil;*    ;i7l 
.\iifyln.« 

hi-jiiii  :'.71. 

ril»«iriirn>  ..71 
An;t:iilii<  i^i. 

iiii-ni   \^\. 
.AiiiMi|>iruni  .;4'>o. 
Aiiinlontui  altiM   VJ2. 
AiioinaliHl<-«>niii<-i>a  4'.t7. 


Aixiioalrioanliit  4si. 

.MKiiiiiactti   ti'i^. 

.Xiioiiiia  oiin|»lc\   ir>s. 

.Vnoiiiiida-  A*>, 

.\o  111  I  is  |.V>. 

.\|ilr.xa  Sfiw»Thy:ina  M\. 

.\|*l\>ia  U"  Tt'thys  (III'/ Niilan-hiis) 

.Viil>*»ii«la-  :;ii.'i. 

\riM   l.'>9. 

iHirluita  4ii(t. 

«*anili(la   U'4\. 

a(1aiii«>i   It'll. 

aiiKTicniiii   Uil. 

<'aiii|M>ihcn>-i»  U'A. 

(lii'iniiit/i   li'.l. 
I  •li'^liayr.-ii  4«'.l, 

<riirl>i<.;n\i  Oil. 

<K-fi(l«>iitali<'  l.'iy. 

n.'ticiihiia  4UI. 

^MTticosialii  461. 

iiiiilMiiiala   l('4i. 
.Vrnicra  4-'»'.». 
.\niila-  4.V.I. 
.\rrii)iitKia  47y. 
.\rifiiiis  ^l^tf  Iiii^iiiia). 

rniicriiirii-a  A*^\. 
.\<'ii|itii>  IT'i. 

iiNM-iiH'a  47t;, 
.X^IK-Ilu  41 1*. 

aiiii>|»  lln. 

M-}iInroi<li*v  4lo. 
'    A>traliuni   III. 

Hini.'ri<"iriuin  44'J. 

4-ii-ltituiii  44'.'. 

loiiui-piniiiii  14.!. 

tiilK-r  IV2. 
'    .\»ityri«.  Ht'». 
Aiy>  :!i.i.:Ufci. 

cyiiiliiilu^  :u.i. 

LMiililiiiii  :'.i^~i. 

'^iiiiliT'Miiii  :U'."i. 
.Mlalila  |HTi>iiii   \l\ 
Atlaiiti«la    II'*. 
.Mriiia  riuiilii   lii-. 
.\iiiii-iili<la-  :ii>-. 
.\\i<'iil:i  .  fut  iMi-ria  i. 
.Vxirni^  ■>"  'Ihya^iru  >. 
Italra  1^"  I'Miiiliilmlfji  I. 
Kiirliaiisi  4i'iO. 
Ha-xiiiiiiialiiptiitrn  :^>. 
r.aMi-mtin  47_'. 
Hi'Mlari.t  i*t'lliiiiil>i  ::7-j. 
Hilljoin 

(■••ritliiilii»l«lr  4_'7. 

«lai-lii>liiiii  1J7. 


I 


I 
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Hitiiiiin — I'liiiiiiiiitil. 

van  urn   i'2ii. 
KlaiiniTia  hcit^mcliia  ikVj. 
HU^^UuK  UttiXh  sholl  44.\ 
Kivtiiija  «UN-u.s}vHta  4'J*J. 
Riirviiiiia  ;i»w 

miianlti  :iv>. 
Kotiila 

>eii«-ii  470. 
Bnu*hyi»inlflla  :r77. 

{Killida  :!77. 

|»<irt<»rl«*eii*:i».  :;77. 

rii.M'i  377. 
Knicliyinis  JJ77. 
Biiliinnlida-  :{77. 
Hiiliiiiiilii^  m7.s. 

ilia|ihanu!<  :V7^. 

fxili.-  :J7s, 

f\rif>ii  :t7>». 
Kuliiniis    {Kff    .MiirnM'vraniiio.    OfK^as. 
Snliiilina.  Pin<'na,.<^iin)>ii1i»|>sis.  Kiili* 
iiiiilns.  l)r\iiut-ii!».  StcDii^ynti. 

iiilithilns  :t7-J 
Bulla  :kw{. 
RiilJH  (.<#'  IlaioiiU'H.  ritiinii'^.  Vulviilai. 

Hiii|inlla  'MCI. 

liiuyKilaia  ::i'>:*>. 

•■ofTra  'M'tS. 

KiiiUliimi  ''-iA. 

I  tall  Ida  .v^'*. 

Iihy>i.«  M'tl. 

''iriala  .UA. 

uiidata  liiVl. 
Hiillida;  'Mil 
Kiuiiiiifla   if.f.K 

Hiifi-iiiiini  I  lb  f  AnarhK.  ( *a«>r>is.  iMiliuiii, 
Ijilirii>,  Na>vt.  Nitid<'lla.  Pi-ariia. 
I'liiiiaxis.  Ti'n-l»ra.'l  rituiiidt-a  i. 

riiniiiiaiidt'liaiiiim  4iio. 

|i|||ll)ll1ll    110. 

«'adiilus 

:ii"ii<  l.'>7. 

mil  ill  lit  1 1>  4.'i7. 

iMNhii  157. 

ran>liii('ii«>i«>  l."i7. 

iinriUM-iilii<>  1^7. 
('iilliri^loiiia 

jnjnliiiiuiii   114. 

niu«miii   IN. 
t'.illtN'iinlia  pilnlii  r.«t'>. 
rjilyptr.ia 

r-itinli'iina  4:t7. 
ralyptra  id:»-  l:'.i*>. 
raiici'ilaria  :t'.«o. 

ii>;a'»>i/.ii  .'.'.M. 
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('HiKvUtiria — ('^tiiliiiiUNl. 

oanrlri  401. 

ri'lioiilitta  :\90. 
<;Hn<'cniiri(l:i-  '.!»). 
Cumrollus  ;isi. 
CardiHrcM  4x7. 
rarrliida-  IST. 
(■anlioinya  4l»7. 
f'anliuni  4X7. 

aniillaniiii  4s.s. 

comiiiidiiin  4x«. 

4'(N-(>iiii>a  (7i». 

rbiirnifcniiii  4s.s. 

o^^iniMitianuin   Ins. 

<>l«iiijfatiiin   ixs. 

isfioanlia  IS-S. 

l;ivii(alinii  4h<.(. 

liMiritstiiina   IKS. 

liiK'atiiiii  4S9. 

inaifiiiiin   l.vs. 

iiiariniiriMiin  4ss. 

iiu'diiiiii  l.ss 

iiiuItiliiR'atiiiii  4s9. 

niiiricatuin   (M7. 

M'lnisulcalun)  4s9. 

serratiini  l.s«.». 

>piii(H<uiii  4^9. 

sulieloiiKatniii  4ss. 

s\barUi<'iiin   l^9. 
r-arvalls  l*i«;. 
(^i.««.siilaria  (i«/f  Sronsia). 
TasMtlidSB  II n. 
(*as.<*l.^  IIS. 

flaiuiiu'a  41.S. 

iiiflata  41.S. 

U*Hli<-ulu<  416. 

tulH>niHi  41K. 
CaviluriiiH  llKt. 
Cavnliim  'M\\. 

ill  tic  xa  'M\\. 

liiUKirnstris  'StW. 

IrispiiKJsa  :i<»l. 

iiiiciiialit  '<M\l, 
ra\uIini«iiL-  :{iU). 
(VphaloiNtdu  '.'-^. 

diTiuatina  ',iW. 

(liaphana  :vm. 

rii.-^fi  H>sO. 

M{uain(>^Mi  3N). 
<Vratuz«nia  niKiKsa   IM. 
(Vrioii  :{7(J. 

jTaxvilabrt'  'M*': 

ini('rii*<toiiia  :{77. 

^triaU'11ulll  :'.7ii. 
CenlhiWhi'  42.".. 
('i'rithl<>i»!*i«ia-  IJ:'.. 
('iTilhioi»sis  124. 

crystalliiia   121. 

piilrhi'Ila   121. 

pupa  424. 

Mibulata  424 
CiTilhiiim   12f). 
r»Titliiuiii  (*vf  TrifMri?!). 

alf^icola  12;'). 

atratimi  42.'i. 

littoniliun  42.'). 

ininiiiiiiiii   I2(i. 


I 


Ccrithinin— CoinlniUMl. 

Sfniif<Tn>»finon!n  I2.">, 

iincinatiim  12.'). 

variabilc  42(1. 
('i):i't4ip]rura  jaiit>m'ii*»l*i  4.'»1. 
rhaina  l\<r>. 

arcin(>lla  -VM't. 

i-omllioplia^  4%. 

inacntphylla  490. 

^iania   !«.»;'). 

Cliaiiiid:!'   i\K: 
rli(>ili>a  «'<|iicsiri.<  liUi. 
<'|ii>ninit/ia  \t»t  TiirlM)nina). 
(■hi4'nr('iiH  407. 
(Miion   |7(;. 
Chiton  4.V.. 

a.M.v{rniliH  4r*:i. 

a.«*triK»'r  4r»r). 

(rrari Hiatus  4.')4. 

janeiri'ii.sis  4/)l. 

iiiariiiiiratiis  4.')4. 

iiiU(Tuiiu1atii>  4-'v4 

rui^usiis  4.S4. 

spirulo^iis  4.V1. 

MfiiaiuoMis  lS:i. 

tulMTriilaliiN  AM. 

viri(Uf<  l.T.'!. 
Chit4iiiidii-  4hl. 
ChlainydD^lypliiH  449. 
('hlain\>  4<».'>. 
riilitniNtoina  412. 

t'xravaliiiii  44;'>. 

fasciatiiin  4i:i. 

iiiatMiliihtriatniii  443. 

Ncalan-  I4:i. 

('lioaiiofMiiiia  4:».'t. 
dtH'UKsatuiii  4.H5. 
M'iiti('(.)«uui  435. 
sul(Milo.««iiiu  i:i6. 

('hondroiNiiim  4:iV 
blaiiiu'd  4:V). 
iifwtoni  4',\S. 

tcn.'bra  4.'V». 
Cine  1K7. 

Ciri'f  {ittf  Meretrix). 
rin-inaria 

riiiirava  :{71. 

coiicolor  ;;7l. 
cin-iimriid;*-  :t74. 
fistula  4:V». 

aKiiM<ini(>nr*is  i:V). 

liiKiilata  \'-i\ 

rilsi'l  4:i.). 
('latbur»*lla  :Vn9. 
riausiliida-  :{7."). 
Clau.siiia 

biraiuiliculala  876. 

plicatula  :{7.'). 

ritMHioni 

acicula  'MA). 

subula  :UV). 
(Mypidflla  4K 
('tHM'ulina  410. 

|H>rtori('i.'U.sis  I4U. 

rathbuni  411. 

('(wruiiuidlt'  440. 
('•M-ldoKvna.  :t79. 


TiMlakia  491. 

rrjsttitn  492. 

nrbiculariR  491. 

orbinulatA  491. 

IH'Ctiiiclla  492. 

IM»rt(irirana  491. 
('olnbniria  hnu^oolata  41(). 
<'()luiiilM>Ila  KKt. 

{St,  Nitidflla.) 

alU'lla  40:{. 

(■aiiijLrlypla  40r>. 

f'atcnata  401. 

ducIoKiaiia  40ri. 

ioiitlm  401. 

Innata  IU.'>. 

incrratoria  40;>. 

oU'sa  401, 4a\ 

ovulala  4(Nt. 

IMTpirta  4or). 

prt'tri'i  4(M. 

pul(>lK-lIa  101. 

saiutpairiana  405. 

stmiipnnciatd  406. 
('oluintK>l]idue  403. 
Concha  S4.>miaurita*  463. 
Coiiiila*  ',\Xi. 
CoiuLs  ;W3. 

aKaxsi/ij  :wi\. 

dclespnTti  :«S. 

iinH  3H4. 

iH'hnlosiiH  3M. 

(M>rt4>ricaiius  :{1M. 

pygiua MiH  aKi 

test  ndi  11a  riuH  3K4. 

vcrnuMMUM  3H3. 
(kiralliophaKa  coral liophagu  496. 
Coralliophila  411. 

abbreviata  412. 

Kalea  412. 
Corallhiphilidif  411. 
Corbula  472. 
('■<^>rbula  (Wf  (.uspidaria). 

tftrtjufvulviM  473. 

cariljiMi  473. 

cubaniana  473. 

dietzlana  473. 

disiMiiliN  472. 

knoxiana  473. 

swiftiana  473. 
Corbulida'  172. 
Conlieria  38H. 
CrasMttella  496. 
(^rasKatelliUf<  49t;. 

KiiailcluiH'nsis  497. 

iiiartiuicciihis  497. 
CrHMNatellitiduE-  496. 
(rrafMiiU'lla  496. 
Orpiuid4>K  448. 
('rt'n«'Ila  divaricata  47« 
(!n'pidula  437. 

aciileata  437. 

I>lana  4:{7. 

protoa  437. 

rilw>l  437. 
<*n*»*i'is 

.spin iff ra  360. 
'  subula  36U. 

I    rryptodon  (itrrThyasira). 
j  obitHis  490. 
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CteDobranrhiata  382 
Ciimineia  478. 

crwrrtatH  Al*^. 

tollini>id*»*4  47h. 
CuspulHiiH  171.11*7. 

(NistPllatH  -197. 

f>hesa  197. 

(iriiHtissimH  49>». 

porn*strata  197. 
CuspidHriidstf  197. 
Ciivifrina  '.WO. 

I'liIumnfllH  :'>HI. 
CyrlojKH'ten  i****  I*ir»p«^rausinni'. 
Cyfl«»ph<»ri<lw  4:^. 

Cyrkistonia  (n^*  rh«>anop<»ma,  Ci»tiila. 
C'homimpomai. 

vernirtihjsiim  4:i4. 
Cyclrx|i>niKtid:e  4:V>. 
Cyliohna  n»f.  Retusa  i. 
CylirnlrtMla  i.->^  Brarh>p<nielli»  i. 
Cjrpmfa  n>f*  Trivia)  420. 

••^rxMi*  4"Jl\ 

rincrva  4*Ji>. 

oxaiithema  TJX 

flave<»la  I'JO. 

spiin-a  V3). 
CyprnTas^N  11>*. 
Cypnfwisv  IJ). 
('yr*'iiflla  f^^r  ('yrenoida). 
ryr».'n«'nid:i'  19-1. 
('yrrn<»nla  4W. 

am«'ricana  194. 
(.'yn-rn>idei»  (m*:*  Cyrenoida). 
rytharH  »w. 
f'\thrn'a  (w  Mt'retrixi. 
I)aphn«'lla  3S9. 
DeiitaliJd.f  l.'i.=». 
Dentalinm  t-V>. 

antillnnim  lSi\. 

(-Hlli|M>plum  4'>(i. 

(I'm  1 1  nil  WT»i. 

dis|»nriU*  l-Hi. 

Hlum  IVi. 

^oiildii  4V>. 

matara  li<«. 

slcnnM-hizuin  4->7. 

taph  rill  111  IVi. 
DiartTiiin  87H. 
DiarriH  :it.>l. 
liiastmna  I'Jfi. 
IiiU-ni'*  171. 
Iiiliram-hiaUi  :>>. 

11  Hilda   IKS. 

vrii»'ri>  isS. 
ItipItNlmita 

imtala    I'J-'i. 

niK-U'ifdrini^  1*.«». 

pilula  \\n': 

piMK-inri'lla  4'.«.\ 
nipItMldiitida-  I9\ 
hiMi»rlrix   111'.. 

clatlintta   IH".. 

miiiilata  lit*. 
Pitmiiata  :>71. 
l»ivjirircll:i 

deiitnta   VM. 

qiiadri.vuk-ata  491. 
Docogl«>6a  410. 


I»«)lalirifi-ni  •.W>. 

HM'if'.Ta  .Virt. 

MiwtThyi  ;;ii»;.  :*7. 
l>«»1iid:i-  119. 
I>iilinin  119. 

Kalt'a  119. 

iK'nIix   119. 
Ihinarida-  17«>. 
I)ona.x  dt'Titiciilata  176. 
I><>ridld:i-  :U'.s. 
I>«iKinia  Wi. 

fli'uanj'  l>«i. 

U'liuis  1S7. 
l>rima  :tK.=». 

a*'UiUK'y«'la  :«S. 

a-pyiiota  :t>»7, 

albicfima  :{s.s. 

an>in«>dHta  '^1. 

albociiK'ta  3>»7. 

<*aniia  Wn. 

••imtstiiia  ."Vv-S. 

fuM*t*w«*iis  :>7. 

Kiindlaohi  >ri. 

inrorpleiini  :W>. 

1is«ii>tntpi«i  ^1. 

im'l<»ru*siHiia  :tvi. 

ni>fn"MM'n«i  ;iv>, 

•i^irtiiruni  :J*<.'i. 

[Minciana  :w>. 

S4)lidi»  :is7. 

ih««ii  :>7. 

/♦■lira  ;iS7. 
iJryiiisfus  :i7x. 

elonifatiis  :i79. 

hjalinap«i>iii  37^. 

hyitn>liyla'n'i  37^. 

lillaceuK  :{79. 
E<'hineIIa  ii«m1uIii<^  4:-il. 
EchiiKM'haiiia  49ti. 
Klachiola  rJ7. 
Eiiikriiia  turhiiielhi  402. 
KnUwlrMiia  !'.•>». 

•  hilriiM'  VJ^. 
Kpisiphon   l.Vi. 
F.rat<»  maiiKcri:*    121. 
Krvilia  171. 

i'<nirfiitrira  171. 
KrviliiiKi'  171. 
Kudiopni>  377. 
Kiilinia  11::. 

acuta  41o. 

(Miiioidra   ll:>. 

iiitiTiiivilia  li:{. 

oh'act'a   li:>. 

I>alula  11::. 
Kiiliiiii«h«    llo. 
Kuiiit'ta  121. 
Kuryii'IIiiiH   179. 
KuNdla  I(>1. 
Fa.Mii»ljirij<l;i    :>97. 
Fa.M-iolaria  :»97. 

di'.lariv  ;V,»v. 

ui^'Miilca  ;;97. 

l»rim-(.'p>«  :;97. 

lulipa  ;;97. 
Faviirtm   H>s. 
Fi^Min-lla   It*». 

Fis-'Un.-lla  =«'   l.uiiipiim.  Lui-apiiu'llM. 
Fitsfeuridcai. 


Fi.ssurrlla— rontimu'd. 
lMrliadt.*ii»is  14V 
t'liH'icnlaris  44>*. 

IliMlllMi    4 IX. 

nis*-a  11*», 

Fi^s^^n•llid;^•  11\ 
FiK^uridea  449. 

altomata  VM). 

dynmi  4."iO. 

li'^tiTi  449. 

Niyi  l.V». 

varir^ta  4'>0. 

viridiila  I'M}. 
FraKum  Ish. 
Fustiaria  1.^7. 
Fii«tij.«» 

niiiltaiiKuhK  409. 
GaililH  4o7. 
(i:«itiy  :w7. 

aUiopiiiictuIata  :^7>«. 

tlavitlinenta  37^. 

malh.'ata  :17»». 

niKTiiliiH'ata  377, 

•.THstnwha'iia 

fUiu'ifonni'*  172. 

(ia«itnK.'h:riiid(«*  172. 
(iaxlntfMKla  :>'iO. 
<icit<Mlitris  nidlljiiri  3e>v 
GlHiidiiiii  :{7:l 

)f1al»ra  :{71. 

int(>rnipta  'M:i. 

•  >Ii\a«;<'H  'M". 

\*ttT\nru'vUt'}s  37:i. 

<»iili'iilf><^  :V7:\. 

t»T».*bn»'fonni«.  ;>7:'.. 

<;iHiidiiiid:*-  37:'>. 
Glyr\iii»'ri^  l.'i9. 

iH'cliiiatiis  r>9. 

IH'iinarvn-  l.v.». 

•  ilyphi^  i>/'  F'i»surid«:a  I. 

(i typhi r>|olIlll  :i'»9. 

<M>uldia   1^7. 
jvriua  1*»7. 
iiiMilari^  1>7. 

•  irfL'aririla  17U. 
(iiippya 

iLMindiHciii  ::7:;. 

•  iyininvl<»>*^  4i;i. 
<iyriiu'iiiii 

(TIUMllatlllll    llt<. 

Haiiiiiu-a  :^Vl. 

flvKHiis  :*•»■»  1. 

MUTiiH.-ji  :^'»i 
llHiiMator  1-29. 
Holi<id;«  ;;79. 
Hi.'liriiin  417. 

fax'iata  147. 

fcivrata  417. 

lijahiDirMiiii  |17. 

iKTJU-lla   117. 

pliiisiaiK'lla  147. 

striata  447. 

.-ubfiiH-a   117. 

iriN-hiiliiir   117. 

uinUmalii   117. 

\iinr«<i  447. 
Hflii-iiiida'  llri. 
Hflic'c»gciia  (ixt  PleuriKlMiiH'). 
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He'.ix  (i>*f  Biilimuius,  Thysaiiophora. 
DryiiiaeHM.  roiM)liM,  PUMinMlonti'. 
Vitrcii.  Zoiiitoi(k'H,  Uuppya.  t'ir- 
oiiiariH,  Opeas). 
trrtH'oa  4M, 
mt'spiluni  4'M. 
siihc'vlindrlai  4:16. 
More  Iil3. 

HetenNlonax  biniaculatu.*!  475. 
Hip(Kmyx  {»f  Amalthoa). 
H»>rm(miya  WJ. 
Hyabi'a  (w/- Cavolina). 
flava  'StV2. 

Ilyalina  («»  Vitrea). 
Uydatina 

phynis  'MM.  • 

Hydatinidif  364. 
Hydmhiiriii'  434. 
Iplijgcnia  lirasilicriHis  176. 
iK'hii'H.'hiton  4.V2. 

floridaniis  452. 

funicnlatu.H  45:{. 

limarifonni.*<  452. 

lioxoniH  452. 

pap'll«)siiH  '153. 

pur'»ura.»«c'on«  452. 

reti<'ulatUM  45:^. 

>trlolatn!<  452. 
.Jagoiiia  491. 

iMj}»tata  IIM. 
Jeaiiiierotia  3S0. 
I^i'vioanlliim  4h9. 
Uevidentalium  4n«>. 
I^imbidiuin 

oniM-us  419. 
I^mpUMia  417. 

irhloniMtoma  417. 

cyiHH'fphala  417. 

pik'ari.M  417. 
Latiruh  3iw,;ttw. 

hrovU'audatus  :?99. 

ciiiKnlifpniN  39S. 

ill  fundi  buliim  399. 

<H'ollatu.s  :ftW. 
lAHla 

acuta  45M. 

('or|)uU'nta  4.'iS. 
.AHlldsi*  45«. 
Ix'i<>slnn*a  413. 
lA'pi<U»pU'Urida*  451. 
Li'pidttpk'iiruN 

peruraiiatn.M  151. 
lA'plinaria  374. 

amillanim  374. 

iipaU'.M'eiiN  374. 

styltHloii  374. 

lA'ptOfllitOlI 

jMTjrmuatiih  451. 
Leptogyra 

iiu'onspicua  415. 
Lima  467. 

fa.«K'iata  4f>H. 

fra»?ili.s  468. 

iiiflata  16K. 

hiaiiN  1(>H. 

lima  4*ys. 

M-abra  467. 

S4iuamosa  4(ix. 


Liuia— (VintiiiUL'd. 

.''ulmuritMilata  46s. 

tenera  467. 
Llmatiila 

Niilmiirit'ulata  4(i8. 
Llmida>  167. 
Unina'a 

cubi'iisij*  'MYi. 
LimiiR'idn-  :{69. 
Limnophila  'MVd. 
Lintel  Una  47K. 
Liotia 

f^emma  445. 
Liotiid(i>  415. 

Litbodomu.s  (mv  Lithophat>ra). 
Litiopidic  431. 
Lithopliafra  47U.  471. 

antillarum  471. 

bisiiU'ata  471. 
Litoriiia  429.4:{l). 

ftn^iHfora  4:Ui. 

KUtUita  430. 

linoata  4:}0. 

mcHpiluin  4.'J0. 

Mcabra  43t>. 

tcHNellata  4:K). 

7,ir»U"  429. 
Litorinidit'  429. 
Livona  pica  413. 
I.<>IiffiiiidH>  :V»9. 

f?abi  :vyj. 
Ix^^l^H'^  (wf  Lucina). 
lx)torium 

foiimmh*  417. 
Lucapiiia  449. 

atlsjKTsa  449. 

caiiccllata  449. 
IjUcapiiu'lla 

limatula  449. 
Lucina  192. 

Lucina  (wr  Thyasira,  Codakia.  Mvr- 
taa,  I'hacoidcs.  I >i varicella). 

antillarum  492. 

cbrysostoma  4'.»2. 

jamaicensi.v  VX\. 

pfctcii  491. 

]K;nn>yIvanica  IW. 

plicnax  ll»2. 

(liiadrisulcata  491. 

radiata  494. 

M<*abra  49^1. 

tif?(>riua  491. 
Lucinidu'  191. 
Lucinisca  194. 
Liicinonia  494. 
Luquillia  3k1. 
Lyonsia 

bcana  49«. 

diaphaiia  49S. 

inflatA  498. 

picta  498. 
LyoiKsiidie  498. 
Macoma  481. 

brovifnms  4h1,4S2. 

calcarca  481. 

constricta  481. 

pNoudomcra  481. 

»ouleyetiana  481. 


Macoma — ('ontlniicd. 
taKcliformih  481,182.  , 
tenera  181. 
tenta  481. 

MacnM.*crainii>< 
johannis  377. 
micnnlon  :i77. 
.sliuttleworlhi  377. 

Mactra  474. 

alata  174. 

fm^filis  474. 
Mactraeea  474. 
Mactridw  471. 
Mamilla  4:i9. 
MaiiKilia  :{8k,  '3fjk\ 

a^uadi liana  :'>89. 

af<anM«  388. 

balteata  388. 

bieoniea  389. 

denKiclathrata  :{88. 

'lenHif>triat4i  3^8. 

I'lata  389. 

vlypU  406. 

luctiiosa  390. 

melanitica  390. 

minor  389. 

morra  389. 

))sila  389. 

qiiadrata  390. 

rulK>11a  :{90. 

trilineatu  390. 

MarKiiU'llH  :393. 

allMilineata  :{94. 

apicina  39Ci. 

avena  391. 

i*atenata  :{95. 

colloidal  is  :{93. 

evadne  :tt>:i. 

fusca  394. 

hematita  \YXi. 

interruptelineata  .^95. 

lactea  ;tt»4. 

ovulifitrmis  395. 

pallida  :{95. 

puk'lierriina  \ViiS. 

striata  3«>1. 

Hiibtriplicata  ;tt»5. 

torticula  391. 
MarKiiK'lIUlie  39(^ 
.Mcpalat^actu^< 

aruaniM  :{97. 

MejjralomaHtonia 

cnK!cum  434. 

curtiim  434. 

Iijalinarsoni  431. 

vcrruculcwuin  434. 
Meiooardia  496. 
MelanipUH 

coffeus  368. 

coniformis  368. 

rtavUH  ;{68. 

Kundlachi  3**.8. 
Melaraphc  429. 
Melina  462. 

alata  462. 

listeri  4r,2. 

nemiaurita  463. 
Melinida;  462. 


Hentiii  iM.m. 


mwiu  444. 
iMrtuwlriwi' 


UtuoDKiriihii 

Upllnia  : 

MIlniUriB  I  If, 


(onllliiphiutii- 
tnllpiui  1711. 
Hodulidn  ■^'7. 


antlllanim  IK. 
hrfv\tTcnf  407. 
nlcllnpa  407. 
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I   HyrtiH  tax. 

p[iiUph.int  VJ3.  I 


giyplA  MO. 
mcubninn 


I   Nmni  iiir''<*iui[>Iilaii 


kmiTlralllll'  asN. 


■li™(w(»llvclU). 

parllin'iud*  an. 

liiU'nu  »l. 

Ti'li.-lllarl*  »l. 
livlU  391. 


[.<.1.« 


iiilvMirSSI. 

oi...|,M,.ll* 

ii<)tri<Miiii  371. 

.mH,Wii.l[,.  S71. 

inK'hbliiim  <•»  oiirhMpIki 

i.l-»y.t7».»T.V 

HlHlttslrimu  Xh. 

lo—UILiI  IT.i.     . 

inHnmriuu^w.  m. 

niirnu.  .175. 

-iihiila  3T4. 

■H  !•>  A  mall  1.111.  Chi-ll.-H.  Flmir- 
i'l1a>. 

iKnullals  ao. 


